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Write for this 
FREE 
DATA CHART 


In the drawing office, in the toolroom 
or on production—you'll save valuable 
time and avoid costly guess-work with 
this free data chart. 





It not only gives you details and dimen- 
sions of the standard types of Unbrako 
screws, but most important of all, it 
cuts out all physical measurements or 
calculation of drill and tap sizes, threads 
per inch, and counterbore sizes etc., for 
any given size of screw—literally at 
a glance. 


SEND FOR YOUR FREE DATA 
CHART TODAY! 


ONE GLANCE BANISHES CHANCE 


BRAK 


Unbrako Screws make a better job of it... 








Where top-quality counts, Unbrako socket screws score every time. 


These tremendously tough, high-tensile socket screws, rigidly 


Pt 


controlled at every stage of manufacture, are made to hairline-tolerance 
engineering standards, by the best equipped specialist 

screw organisation in the world. Their superior strength usually means 
that when you specify Unbrako, you can use a 

smaller number of screws to take the same stress. They 

help to speed production too. There are Unbrako stockists 


all over the world. 
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UNBRAKO SOCKET SCREW CO., LTD., COVENTRY 
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hand or automatic models 
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THESE HAND-FEED and AUTOMATIC 
horizontal milling machines are available in an 
almost infinite variety of arrangements, to meet 
your special requirements for those unusual jobs. 
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SPECIAL ARRANGEMENTS 


In addition to the wide range 

of standard machines, we can also supply 
them equipped with special features 

such as the one shown here. 









(A 
ADCOCK G SHIPLEY LTD. 
P.O. BOX 22 aa ASH ST., LEICESTER 


Telephone: Leicester 65154-6 Telegrams & Cables: “Adcock” Leicester 





When replying to advertisements please mention the Journal 
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A load on your “Worksaver” 
is a load off your mind! 


When mechanical handling equipment 
lies idle—waiting for attention or 
spares—production costs shoot up. 
Invest in a ‘‘Worksaver’’; put it to 
work and compare its trouble-free 
service with any of your other trucks. 
Then you'll understand why so many 
plants—large and small—are changing 
to Yale. 

The ‘‘Worksaver”’ is available in Fork 
Lift, Pallet, Platform and Tractor 
models. 
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to eliminate 
breakdowns 








A drive unit that 
lasts a lifetime 


This powerful, ro- 
bust drive unit will 
stand up to a life- 
time of rough hand- 
ling. Gears are drop- 
forged nickel- 
chrome - molybden- 
um steel, heat- 
treated and mount- 
ed on ball bearings, 
operating in oil. 

Entire drive unit is 
enclosed and floats 
on 105 ball bearings. 





Simple to change brushes 
Drive motor of a high torque series 
wound type, specially designed for 
easy cleaning and adjustment. 








Split hub eliminates pressing in tyres 


Worn-out tyres can be quickly replaced by using 
hand tools—an exclusive Yale feature. 





No frayed, broken wires 


On the “‘Worksaver”, all 
flexing, chafing and bend- 
ing of wires is eliminated. 
Slip rings are built into 
the base of the handle so 
that wiring cannot be 
twisted or bent, no 
matter how the handle is 
turned or lifted. 





A capstan built to take 
the load and more 
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The load-carrying 
tapered roller bearing 
ensures perfect align- 
ment of the unit. The 
power line is carried 
through silver con- 
tacts. Wires cannot 
bend whatever the 
angle of the turn. 





Fully protected — 
easily accessible 


The head and heart of 
the ‘“‘Worksaver” is 
fully protected, yet 
easily accessible for 
adjustments and in- 
spection. It can be 
removed from the 
truck in five minutes. 








Finger-Tip control 

Large man-size handles with 
finger-tip cam controls. Ends 
carry guards for safety. Two 
speeds forward and two reverse. 
Lift control and horn button in 
easy finger-reach position. 


! 


YALE 


REGISTERED TRADE MARK 


RELIABLE 
MATERIALS HANDLING EQUIPMENT 


YALE & TOWNE makes the 
world’s largest, most comprehen- 
sive range of materials handling 
equipment—including 1,000 lb. to 
100,000 capacity power trucks. 


Write for full details to: THE YALE & TOWNE MFG. CO. Materials Handling Division, Dept. U9, WEDNESFIELD, STAFFS., ENGLAND. Telephone: WILLENHALL 630 
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» + » reach, grasp, carry, lift, turn, clamp and tilt. 
Hymatic Automation is thus invaluable in the automatic 
and selective transfer of parts from one process to the next, 
from conveyor to conveyor; in unloading one machine and 
loading the next; or in quick clamping to hold parts during 
machining. All designs of Hymatic Automation are made 
for specific tasks but are readily adaptable to others. 

Hymatic Automation covers the whole problem—the de- 


sign of the circuit—the machine—the means of control. 
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.. feed parts 


Hymatic Automation, therefore, has a place in your pro- 
gramme of productivity improvement. 

Perhaps in your Works, too, there are jobs where it is poss- 
ible for people to burn or cut themselves, strain or crush 
themselves, lose fingers or even a hand; or perhaps there 
are jobs for which you just cannot find people. 


In aH events CONSULT 


— Hymatic Automation. 


_ THE HYMATIC ENGINEERING CO. LTD. DEPT. HA.84 * REDDITCH * WORCS, ———— - 
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SPECIAL PURPOSE 
MACHINES 


FOR ALL INDUSTRIES 





To their world-renowned range of MORRISFLEX Flexible Shaft and 
Polishing Shop equipment B.O. Morris Limited, of Coventry have 
now added :— 


SEMI-AND/OR FULLY AUTOMATIC POLISHING, 
BUFFING, BRUSHING AND FETTLING MACHINES 


designed specifically for individual operations to the special 
requirements of every branch of industry and in particular that 


engaged in the manufacture of Motor Car Accessories. 


These Special Purpose Machines possess three very important 


advantages :— 


1. ACONTROLLED AND THEREFORE CONSTANT FINISH 
2. ASKILLED RESULT FROM SEMI- OR UN-SKILLED HANDS 


3. A SOLUTION TO THE PROBLEM OF LABOUR 
SHORTAGE 


B. O. Morris Limited, will be pleased to place their unrivalled 
polishing and finishing technique together with their specialised 
engineering experience and resources at your disposal. 


i C ) 
B. O. MORRIS LTD., MORRISFLEX WORKS, BRITON ROAD, COVENTRY 
Telephone: COVENTRY 508! Telegrams: MORISFLEX, COVENTRY, ENGLAND 
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Behind 
the 
Steel 
Casting 


Why should you care how we 
mould our smaller castings ? 
Why give a second glance at 
the illustration we give ? We'll 
tell you. These machines en- 
sure truer, sharper-edged, 
cleaner castings! They also 
give a greater output per man, 
greater accuracy and better 
surface finish. You see, they’re 
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pneumatic moulding machines where pneumatic jolting replaces hand ram- 
ming, and gives a more consistent compaction, and pneumatic vibration 
takes the place of hand-rapping to ensure a more consistent pattern draw, 
which in turn means greater mould accuracy. A specially prepared booklet 
on the Steel Foundry deals with its other aspects. Send for a copy now, 


using the request form. 





To Edgar Allen & Co. Ltd., Sheffield, 9. 
Please post “Steel Foundry” booklet to: 


Name 





Firm 











EDGAR ALLEN 






EDGAR ALLEN & CO-LIMITED 
IMPERIAL STEEL WORKS - SHEFFIELD -9 


Telephone : SHEFFIELD 41054 





Telegrams : ALLEN SHEFFIELD 9 
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Oiling the wheels of industry — 
ROPE WUANURAC TURE 


For every modern industrial process there is 
a specialised grade of Sea Shell Lubricant. 


leadership in lubrication 





Copies of this advertisement (in colour) con be obtained from She!!-Mex and B.P. Ltd. 
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Fusarc 


will welcome you at the Engineering Marine and 
Welding Exhibition at Olympia, September Ist to 15th. 
They combine to offer a comprehensive and up-to-the-minute 


service to the Welding Industry. 


Quasi-Are QUASI-ARC 
Fusare FUSARC 
Ynionmelt UNIONMELT 

Sigma SIGMA 
Heliare HELIARC 
Twin-are TWIN-ARC 
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Production up....costs down 





And the reason? Top speed processing by an ‘ENGLISH ELECTRIC’ 25 kW induction heater 
with the very minimum of distortion and rejects. Here, the operator is making a simple 
setting on the heater before it treats a large batch of brake clutch plates, one of the many 
jobs it performs at this progressive factory of Messrs. Westool Ltd. 

Are there applications in your factory which could be speeded up by bringing in one of the 
range of ‘ENGLISH ELEctric’ electronic heaters? A large and well-equipped applications 
section is freely available to investigate the possibilities. The fullest advice will be given on any 
test samples sent to The English Electric Company, Kidsgrove, Stoke-on-Trent, Staffordshire. 


ENGLISH ELECTRIC 


induction heaters 


See our Exhibits on Stand 10, Row DD, Ist Floor, Empire Hall 
ENGINEERING, MARINE & WELDING EXHIBITION 
Olympia + September 1—I15 


THE ENGLISH ELECTRIC Company LIMITED, QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 


31H.985 


WORKS: STAFFORD ° PRESTON . RUGBY $ BRADFORD 


Industrial Electronics Department “ P” Kidsgrove, Stoke-on-Trent, Staffordshire 


LIVERPOOL ACCRINGTON 
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ROUNDS is" —6” DIAMETER 


HEXAGONS -152”—3-550” 4/1. 
SQUARES -125”"—3-5” sq. 


FLATS-SIZES UP TO 4”».3”, 6”..2” AND 8” x1” 


EXORS. OF JAMES MILLS LTD. 


BREDBURY STEEL WORKS 
WOODLE ' NEAR STOCKPORT «© ENGLAND 


WOODLEY 223 (10 time Telegrams “ MILLS" PHONE WOODLEY 
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we are licensed ‘the - British Standards Insyitut ; 

which certifies that’“Zince Alloy Diecastingg@i the requirements 
of British Stapdiaiem 

in addition to B.S.I. control of zinc alloy em 


astings produced by us—all 
‘our production in other metals is subjected to strict quality control by 


our own Metallurgical Laboratory 





the high standards we have imposed 


cost you no more 


DYSON & CO., ENFIELD (1919), LTD. 


SOUTHBURY WORKS PONDERS END 
TEL: HOWARD 1484 


When replying to advertisements please mention the 
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RACK MATERIAL HANDLING EQUIPMENT 














7 +. aR, Pid 
ENGINEERING (med “XB 
Th, ~ s Made in England Since 1947 
9 Camomile Street London E.C. 3, England ee 


Fabricating and Assembly Plants: Slough, Eng., Connelisville, Pa. and Gardena, Calif.. U.S. A. Farnham, Quebec, Canada 
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Cost less to use 


Nitriding makes ‘em last) 


BRITISH AERO COMPONENTS LTD., MONTAGUE ROAD, WARWICK. TEL. WARWICK 320 
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COMBINES THE HIGHEST PRECISION WITH 
ROBUST CONSTRUCTION © MAG. UP TO 1,000X 


Combining the following features: Dead centre, adjustable drive 
for zero settings, large vernier screen reading direct to 6 secs. 
(estimation 3 secs.) and conforms to N.P.L. Specification 
MOY/SCMI/56. 


MAIN DIMENSIONS 


Height of Centres...........s.ceeeeees 43” = (117.5 m/m.) 
Centre Distance (on Base) ......... 24” (610 m/m.) 
Size of Face Plates ...........sseeseeeee 73” dia. (199 m/m.) 
Siase OF CORRES <..02065 0000s ccscvcscees No. 2 Morse Taper 
WEIGHT OF HEAD ........+.4. sitibdadlanr da cate -.42 Ibs. 


PRECISION 
GRINDING, LTD. 


MILL GREEN RD., 
MITCHAM, SURREY | 
"Phone : MITCHAM 3014 


A SUBSIDIARY OF GEORGE H. ALEXANDER MACHINERY LTD. 82-84 COLESHILL ST., B’HAM. ’Phone ASTON CROSS 3264 
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ELE KTR ON 


The Avro Vulcan and Elektron . . . The all-up weight of this fine 
aircraft is supported by Elektron Z5Z undercarriage legs and 
main wheels. Throughout airframe and engines, ‘*‘ Weight 
Control with Elektron” is extensively applied, cast and 


wrought magnesium alloy components totalling over 2 tons. 


With acknowledgements to : 
A. V. ROE & CO. LTD 


ELEKTRON THE DOWTY GROUP Le. 


DUNLOP RIM & WHEEL CO.LTD. 





Magnesium Elektron Limited 


CLIFTON JUNCTION - MANCHESTER - LONDON OFFICE: 21 ST. JAMES’S SQUARE, S.W.1 
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Specified zones can 


under automatic control and with 


gible distortion OF scaling of 


kly interchangeable, ” 
Maximum length of work «+ <o 24” 


negli 


the work. Quic 


standardised control cams and in- 
Maximum diameter of work 14” 
ductors permit several different jobs 
Hardening zone selection Cam 
to be run economically in successive Maximum hardening speed --- . 4” |/sec- 
batches. Maximum return stroke speed J" sec. 
Typical roduction (12” stroke _ 300/hr. 
Illustrated are ¢ ypical induction iis ( ) | 
obile rocker Typical operating cost 0.17d/piece- 
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—and watch your output figures soar! Conversion to full or semi-automatic 
working by means of MAXAM pneumatic equipment, costs only a small fraction of 
the capital value of the machine or process involved. Yet the effect is enormous — 
our clients are gaining anything from 100% to 600% increased production. MAXAM 
conversion means much more output at much lower costs. 

Such conversion may completely solve your problems. If, however, you are 
developing new machines or new systems we strongly advise you to call in MAXAM 
right from the start. We have been partners in the design of some outstandingly 
successful automatic processes. 

As today’s most up-to-date production technique, MAXAM is being adopted in 
many different industries all over the country—may we send you a descriptive 


leaflet or a catalogue ? 


MAXAM Dept. ‘C’ THE CLIMAX ROCK DRILL AND ENGINEERING WORKS LTD., 
4, Broad Street Place, London, E.C.2. Works: Carn Brea, Cornwall 





PNEUMATIC 


SYSTEM 
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@ Low initial cost 
@ Low fan power 
@ Reduced costs of electric current 
@ Low height, suitable for confined spaces 
@ Easier blending with architecture of 
buildings 
@ Unique cross-flow principle 
@ Gravity-flow non-clog water distri- 
bution 
@ Quiet running 
@ Simplicity of design 
@ Easy installation due to self-contained 
construction 
@ Easy access and maintenance 
THE 


HEENAN 7, MARLEY 


manufactured by 





LTD WORCESTER ENGLAND 


HEENAN & FROUDE 
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PRESSES ™ 


At their modern factory in Dumbartonshire, Westclox use these 
H.M.E. Presses to produce a variety of components for their 
renowned products. Illustrated are six open front, inclinable 
machines varying in capacity from 6 to 40 tons pressure. Beyond 
the camera’s range are several H.M.E. Presses fitted with automatic 
roll feed mechanism. 


HORDERN. MASON & EDWARDS LTD. 














Our Technical Representatives 
are at your service and cata- 
logues of Open Front and 
Double Sided Presses ranging 
from 3 to 300 tons capacity 
will be sent to you upon request 
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Memory 

Storage Devices 
are more efficient, 
more reliable and 


more compact 
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A typical magnetic matrix plane with enlarged portion showing 
Ferrozcube 2 mm diameter * D’ cores in position. 





with FERROXCUBE ‘D’GRADE CORES 


Memory storage devices using magnetic cores have 
many advantages over alternative systems. They 
will store intelligence for an indefinite period with- 
out consuming power; they permit intelligence to 
be rapidly withdrawn sequentially or otherwise; and 
they are extremely reliable. 


Following the introduction by Mullard of a special 
type of Ferroxcube which has a substantially 
rectangular hysteresis loop, computor designers can 
exploit the advantages of magnetic systems to the 
full. Available in two grades, D1 and D2, “‘rectangular 
loop”’ Ferroxcube has a remanent flux density which 
is at least 90% of its maximum flux density under 
normal conditions of use. This characteristic 
makes possible the construction of magnetic core 
memories with large storage capacities. 


Ferroxcube D1 is particularly suitable for use in 
magnetic shift registers and other switching devices. 


Ferroxcube D2 is intended for use in coincident 
current matrix stores, where it enables switching 
times of the order of ly sec. to be achieved. A 
typical example of a single plane of a magnetic 
matrix store using Ferroxcube D2 is that illustrated 
above, which will store 1024 binary digits. 


Mullard 








Full details of Mullard Ferrorcube 
‘D’ grade cores will be gladly supplied 


on request to the address below. 


+-B GAUSS}-++- 





General form of the hysteresis loops of Ferroxcube * D’ grade cores. 








MULLARD LTD~- COMPONENTS DIVISION - 





‘Ticonal’ alloy permanent magnets 
Magnadur permanent ceramic magnets 
Ferroxcube ferro-magnetic cores. 


CENTURY HOUSE - SHAFTESBURY AVENUE- WC2 
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Introducing 
two powerful 


ABRASIVE TOOLS 


The new Black & Decker 7” Sander-Grinder and the redesigned 6” Portable Grinder now 
give more power than ever before. The 7” Sander-Grinder is lighter, 90% more powerful than previous 
models and has the abundant power necessary for continuous heavy duty production work. 
You can choose one of three spindle speeds to do the kind of work you want. The tool can 
be adapted for use with sanding discs, saucer grinding wheels, wire cup brushes or planer heads. 
The higher speed models are specially designed for use with the depressed centre ‘cut off’ wheel 
which obsoletes the grinding wheel for many types of grinding job. 












Redesigned to give 85% more power, the latest, 
lighter 6” Portable Grinder is ideal for sustained grinding, 
buffing and wire brushing jobs. 









These two new powerful tools give greater output— 
faster than ever before. Write for leaflets giving full details. 


Block& Deoker- 


PORTABLE ELECTRIC TOOLS 








HARMONDSWORTH , MIDDLESEX 


Smee's 
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ETAMIC 


AIR 
COMPARATOR 
GAUGES 







Here’s to-day’s quickest, most reliable, and 
most versatile system of work gauging and the 
easiest to install. Simply connected to your 
shop air line, the Etamic air comparator will 
check by plug, ring, or feeler (according to 
gauging elements employed) 

without cleaning of parts ; 

with instantaneous readings ; 

to guaranteed precision of 0.000025” if 
required over wide measuring range. 

Its entirely pneumatic operation, without 
mechanical or electrical amplification devices, 
ensures unrivalled robustness, quick and easy setting, and perfect stability 
of reading, and enables the equipment to be produced at low cost, and 
therefore offered at low prices. 

In addition to normal gauging applications, units can be supplied for 
high precision measurement with accuracy of 0.00000625”; for measure- 
ment of fine bores from 0.004” dia.; and for differential measurement 
of tapers, paired shafts and bores, and similar work. 

Let us discuss with you the work measurement possibilities of this 
equipment in your plant. 














ETAMIC Air Compar- Air Comparator in Air Comparator in Differential type 
ator Unit with Plug. service with a ring. service with a feeler. Air Comparator Unit. 
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FACTORED MACHINE DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 


Telephone: Coventry 40351 
416F16 
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MACHINES IN THE SERVICE OF MAN 


by FRANK G. WOOLLARD, 


M.B.E., M.I.Mech.E., M.I.Prod.E., M.I.LA., M.S.A.E. 


d 
e ; 
. Presented at the Third Plenary Session of the Margate Conference. 
ll 
) 
a Mr. Woollard has been concerned for many years with the development of 
flow production methods in the automobile industry. Following his 
it apprenticeship to the Chief Mechanical Engineer of the London and South 
; Western Railway, when he worked on the design and manufacture of steam 


rail cars and buses, he joined a firm of car component manufacturers as 
y Chief Draughtsman, eventually becoming Assistant Managing Director. 


In 1923, he joined the Engines Branch of Morris Motors Ltd., as Director 
and General Manager, and the first automatic transfer machines ever made 
or were built during his incumbency. 


In 1932, he was appointed Managing Director of Rudge-Whitworth Lid., 
but left to become a Director of two Companies in the Birmid Industries 
Group. He retired in 1953, having given up his day-to-day occupation in 
is 1949. 


Mr. Woollard was President of the Institution of Automobile Engineers at 
the time of its amalgamation with the Institution of Mechanical Engineers in 
1947, and became first Chairman of the Automobile Division of that body. 








Since his retirement from active business Mr. Woollard has made a special 
study of flow production, automatic transfer machines and automation and has 
lectured widely on this subject. 


Mr. Woollard 








pee Institution has done me great honour in 
entrusting me with this Paper, which will have 
as its main theme the social implications of the new 
methods we are introducing into our factories. I 
very greatly appreciate this compliment and sin- 
cerely hope that my thoughts on this subject, which 
—to a considerable extent—must be speculative, will 
be of some help to those who are planning for greater 
automaticity in their production lines. I trust also 
that, by focussing attention on the real functions of 
the automatic factory, I may play a small part in 


preventing certain possible misunderstandings which 
could bedevil the introduction of these new tech- 
niques into our industrial life. 


The Nature of Automation 

In order to have common ground for the argument, 
I propose, briefly, to state my view of the automatic 
plant which is now coming into operation and may 
be regarded as the commencement of an automatic 
era. 

In the first place, in order to see where automation 
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is leading us, we need a plain, objective statement 
of the present situation. We must relegate Samuel 
Butler’s ‘‘ Erewhon,” Karel Capek’s ‘* Rossum’s 
Universal Robots,” Huxley’s “‘ Brave New World,” 
and Chaplin’s ‘‘ Modern Times ” to the place where 


they belong. And, if we are to assess the true 
relationship of automation in our lives, we must 
eliminate from our minds the emotional content 
engendered by such phrases as “seeing eyes,” 
** automatic memories ’’ and “ electronic brains,”’ so 
beloved of our journalistic friends. Some writers on 
the theme of ‘“ machines in control,” particularly 
when they adopt these anthropomorphic similes, can 
be very alarming, and some are quite terrifying ; 
but the fact is that their stories are just not true. 
Man remains, as always, in control of the machines 
he has created. He may wrongfully employ that 
control, but if he does the fault will be due to his 
own actions and in no way due to the machines. 
They will never be any other than his most dutiful servants. 

If we look upon automatic transfer machines and 
automation as a logical outcome of the flow produc- 
tion system ; and the computer as a natural develop- 
ment of the Babbage calculating machine evolving 
upon a long series of office appliances ; the numerical 
control system as an extension of the Jacquard 
apparatus for facilitating the weaving of figured 
textiles in the loom, it may help the realisation that 
there is nothing sinister or frightening in this new 
system of producing goods. 

The word “ system” is used advisedly, for these 
methods are a marriage of mechanism and manage- 
ment in which management is the dominant partner. 
It is the bringing together by management, of 
methods, mechanisms and self-acting controls which 
has made possible the conception of the automatic 
factory. 

Moreover, we must recognise that automatic 
operation is not new. Many of our process plants 
have been subject to automatic operation and control, 
in whole or in part, for a long time. Among them 
paper-making, printing, flour-milling,“’ chemical 
manufacture, petroleum products, food preparation : 
also individual automatic metal-working machines 
have been in existence for more than fifty years. 
What is new is the extension of automatic operation 
to the hard, heavy, awkward and unyielding shapes 
of those components used in industries which are 
based on engineering practice, the adoption of 
controls—electronic or otherwise—and the institution 
of feed-back apparatus and servo-mechanisms to 
ensure that accuracy is maintained within pre- 
determined limits. . 

It is, for many, something of a shock to see an 
automobile cylinder block “‘ flowing ” through all the 
many operations necessary to complete it for embodi- 
ment in a motor car, with the same apparent ease 
as the operation of filling and sealing bottles in a milk 
distribution centre. It is, of course, the “ in-line ” 
transfer machine, coupled with inter-operation trans- 
fer mechanisms, that have so much caught the 
imagination, because these, associated with automatic 
assembly, would make it appear that the automatic 





() An automatic flour mill was in operation in Philadelphia, 
U.S.A., in 1784. 
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factory, or “‘ ultimate automation ”’ as the Americans 
have called it, is just round the corner. Is it true 
that ultimate automation will be achieved in the next 
decade? If we mean by this term a factory entirely 
without machine operators, the answer is probably 
in the negative. Automation will only be adopted 
when there is economic justification for such a course. 
The economic reasons may not, it is true, be dictated 
by monetary considerations only ; there may be a 
shortage of labour ; the tasks may be too heavy for 
the operators or they may be dangerous to health or 
inimical to life or limbs. These possibilities nonethe- 
less must be classed as economic considerations in the 
circumstances that we are considering. There are, 
in all factories, a considerable number of tasks which 
can be more economically handled by manual labour. 
Take, for instance, the semi-automatic car assembly 
lines at the Austin Motor Company’s factory—the 
most advanced practice in the world. No doubt it 
would be possible precisely to locate the engine in 
the chassis (instead of within “‘ half-a-hole’’), to 
insert the bolts and to tighten the nuts automatically 
but not, maybe, economically. It is therefore 
probable that, while we shall see automation playing 
an increasing part in our metal-working factories, it 
is unlikely that it will take the entire stage as it has 
done in certain other industries. 


Advantages of Automation 

This brings us to the question—why do we adopt 
automation—what do we gain? The answer is: 

(a) a very considerable saving of direct labour ; 

(6) a greater economy in floor space ; 

(c) a much lower inventory of work in progress ; 

(d) a much greater control of processing ; 

(e) cheaper operating heads on the machines ; 

(f) automatic inspection of the work piece ; 

(g) much fuller utilisation of machine capacity. 
It is the last of these wherein the greatest economy 
lies. For the past century we have been striving to 
improve the effectiveness of cutting tools and in the 
last 25 years the advances in this direction have been 
phenomenal, for based on high-speed steel in the 
1930's the modern carbide tools are showing improve- 
ments of the order of 450 to 875%. Yet until the 
advent of the automatic transfer machine little had 
been done, mechanically, to expedite the loading and 
unloading of work pieces into machines. Now, with 
automatic transfer and automation, this part of the 
operation is as near 100% efficient as it is ever likely 
to be. One authority states that operations per- 
formed at 65% of the rated capacity of the machines 
have, after the application of automation, been 
raised to 80%, but this is probably a low estimate, 
since there are many instances of increases of as 
much as 100% to 650% in labour saving, from which 
it would appear that the machine capacity must have 
been very greatly increased, as well as the inter- 
operational handling. 

Moreover, machine-control units fitted with 
** toolometers ’—i.e. devices for giving warning 
when tools should be changed—are reducing the 
“down time” for this operation to a minimum, 
while inter-operational stocks carried in self-moving 
storage ensure the maximum continuity of operation. 
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Automatic inspection which is now being introduced 
and which will exercise control by means of “‘ feed- 
back ” devices, will not only provide greater control, 
but will also ensure that processing is continuous to 
completion and will still further reduce the inventory 
of work in process. 

The economy in floor space may represent a saving 
of 25% to 50%. The economy in the manufacture 
of machine heads is not, strictly, due to the adoption 
of transfer machines. Such simplication of the 
machines could have been carried out under any 
system of manufacture, but the advent of automatic 
transfer machines led to re-thinking on the part of 
machine tool designers with this satisfactory result. 

In summing up this section of the Paper, it can be 
said that although automation may be a new philo- 
sophy of manufacture, as is claimed in some quarters, 
it does undoubtedly arise out of a logical extension 
of flow-production principles. Automation is man- 
made and man-controlled, and there is nothing 
sinister in the system of itself. It could be put to 
wrongful uses but so, also, could any form or mechani- 
sation or organisation. The automatic factory— 
ultimate automation—is not likely to emerge in a 
complete form in the metal-working industries for 
some long time to come—if ever—but it is a proven 
possibility in regard to those products which are 
liquid or fluid or that flow easily. Automation is 
showing great economies in manpower, floor space, 
inventory and machine utilisation and it promises by 
automatic inspection to give an ever-closer control 
over the accuracy of the product. It is obvious that 
with automation we are entering a new phase of 
development which will profoundly affect our lives. 
Therefore it is interesting to speculate on the effect it 
may have on different members of the community. 


Is Automation a Blessing ? 

We should ask: ‘“‘Is machinery beneficial or 
inimical to mankind?” Linked with this is the 
query: “Is the factory system opposed to the 
interests of mankind?” These questions have been 
asked time and again, and we must endeavour to 
answer them, because automation can exist only in 
the factory and it is dependent on the continual 
improvement of machinery. For the production 
engineer there would appear to be only one answer ; 
but production engineers are apt to be biased, so let 
us look at the facts. 

Firstly, it is no exaggeration to say that, but for 
machine power, slavery might still exist. It must be 
recognised that the abolition of slavery (1833 in the 
British Colonies and 1863 in the United States), was 
largely due to the invention of the rotative steam 
engine in 1783. Its rapid development in the 
succeeding years challenged the economic, as well 
as the moral, justification for the use of slave labour. 
To point the moral, actual or near slave labour is 
not unknown in the under developed regions of 
to-day. Secondly: it was found necessary, in 1819, 
to pass an Act of Parliament to prevent children from 
being worked for more than twelve hours per diem. 
That is, 72 hours per week, since there was no 
Saturday half-day. Thirdly: one hundred years 
ago 60 hours constituted a normal working week. 


Fifty years ago, as an apprentice, I worked a 54-hour 
week with sometimes 18 hours overtime. To-day 
we have arrived at a 44-hour week: thus in 100 
years we have had a reduction of normal working 
hours amounting to over 25°%%. Further, where two- 
shift working is established, hours are usually 
reduced to 40 per week. Moreover, during the past 
century real wages have increased by some 250%. 
From this it would appear that machinery and the 
factory system have been good friends to man. 

This improvement in the lot of the worker has been 
accompanied by a much wider range of available 
goods and therefore a greater demand. This means 
that people to-day have, quite rightly, more wants : 
such demands explain why, although they are better 
off, there is still considerable pressure on the family 
purse. 

Since the Second World War we have had the 
burden of repairing war damage and rehousing 
much of the population. We have provided preven- 
tive armament on a vast scale and have maintained 
a conscript army. Our people are enjoying old age 
pensions and we have raised the school-leaving age. 
Nevertheless, we are able to support all these calls 
on the common purse and to provide a shorter 
working week with a higher standard of living. This 
could only have been accomplished by the greater 
use of machinery associated with improved efficiency 
in management. Again, it would seem that machin- 
ery does indeed benefit humanity and we can, I 
think, anticipate that automation, which is an exten- 
sion of self-acting and self-controlled machinery, will, 
in the long term, continue and expand these benefits ; 
although there may be certain short-term problems 
which it is our duty to examine. 


The Social Effects of Automation 

The effects of automation will, naturally, be felt 
in proportion with the scale and with the rapidity 
of its adoption: to what was recently described as 
“the rate of the rate of change.” The installation 
of one or two automatic transfer machines in a few 
factories would make little difference to life in the 
factory or upon the outside world. On the other 
hand, a wholesale change to ultimate automation 
could have a profound effect. Who is likely to be 
affected and how ? 

Inside the factory everyone will feel the reper- 
cussions of ultimate automation. Let us examine 
this from the viewpoint of management, supervision 
and workers as a convenient way of grouping those 
employed into broad classes. 

Outside the factory the influence of ultimate 
automation will be felt by the community as a whole, 
by the consumers as part of the community, and by 
the distributors of the manufactured goods. Again 
the classification is necessarily broad. 


The Effect on Management 

To deal first with the intra-mural situation, it 
would appear that management in all its phases will 
have to be more thorough, more co-operative and 
more communicative. This is not intended as a 
reflection on present-day management, which is, for 
the most part, both efficient and effective for present 
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conditions. It simply means that the new circum- 
stances will necessitate a new appraisal of certain 
management functions in the automatic factory. 
It will, for instance, be absolutely essential that all 
preparatory work should be more thorough, and this 
will apply to every item, from market research to the 
testing of prototypes. Nothing can be left to chance 
or allowed to remain in abeyance when the whole 
factory is so closely integrated and keyed up to a 
higher tempo than ever before. In brief, all pre- 
liminaries of every sort must, to use a familiar phrase, 
be “signed, sealed and settled” before the job is 
launched. 

In the automatic factory managers will, of neces- 
sity, have to become more co-operative and more 
imaginative in their co-operation. There will be a 
need for closer team work both up and down the 
executive and across the functional lines of the 
organisation. The gift of prophecy will be a near- 
essential, for it will be important that all possible 
difficulties shall be foreseen: that, in fact, as far as 
is humanly possible, all action shall be the outcome 
of anticipation rather than adjustments arising out 
of default. 

Management will have to be more communicative. 
Instructions will need to be more fully considered, 
less tentative, more explicit and positive, than 
hitherto. Transmission of communications will need 
to be quicker. Radio will be pressed into service. 
Television is already being used here as well as in 
the U.S.A. as a means of assisting works communica- 
tions. 

The foregoing may conjure up visions of “ big 
brother ” shouting his instructions from head office. 
If so, I have conveyed an entirely wrong impression. 
The organisation will need to be segmented according 
to its several functions, with executive leaders for 
every segment—it is between these that the swift 
communication and the instant co-operation will be 
required. Such requirements will demand a real 
esprit de corps—not merely lip-service—in which 
everyone respects the other and each will cheerfully 
take more than his share of work when necessary. 
It will be essential to convince supervisors and work- 
people that the company’s aims are worthy, that the 
methods they adopt are necessary and that the 
machinery will function as intended. These ideas 
must become articles of faith among the staff if the 
full reward is to be reaped. Such esprit de corps is 
desirable in any company, but nowhere more so than 
in the automatic factory of tomorrow. Incidentally, 
I am told that selling automation to existing super- 
visory staff is much more difficult than convincing 
the shop floor worker that it is desirable. 


The Effect on the Supervisor 

The number of supervisors and junior executives 
required in the automatic factory will be greater 
than in those of today. They will be more in charge 
of machines than of men, of whom there will be few. 
They will be less like foremen and more like shift 
engineers in ships, or in an electric power station. 
They will be alert to every change in the tempo of 
the machinery, and they will need to cultivate that 
indefinable sixth sense that will detect, immediately, 
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anything liable to impede the natural flow of produc- 
tion. Although there will be fewer workers on the 
floor, there will be a greater need of understanding 
between the supervisors and those few. 


The Effect on Workpeople 

What of the men on the shop floor? There will 
be stock men and there may be machine loaders and 
unloaders, although it is most likely that these latter 
functions will be taken over by inter-operation 
devices and the loader will disappear—there will be 
a few machine operators, rather like caretakers ; 
there will be more toolsetters, maintenance men and 
technicians allocated to each group of machines. 
There will, of course, be sweepers and cleaners, but 
even their functions may become part of the automatic 
set-up. The machines will signal for attention when 
a change of tools is needed and the tools will be 
waiting, ready sharpened and pre-set, in the tool 
cribs alongside the toolometer, which gives due 
warning. ‘There will, of course, be viewers until the 
inspection function, in turn, becomes automatic. 
Then the viewer will become an electronic technician. 
It will be observed that most of the men must be 
first-rate mechanics and, if they have not already 
acquired, they will be approaching supervisory 
status. They will be keen and intelligent men ; they 
will have little to do, much of the time; but will 
ever be on the alert and quick in action when action 
is required. They will, without doubt, be members 
of a trade union, but of which union is a matter for 
speculation. They must be highly responsible men. 


Other Effects of Automation 

Automation will have other effects. We shall, for 
instance, have to reconsider the method of payment 
of the men in charge: those who control and those 
who service the machines. Automation means 
machines that work at pre-set speeds and feeds, set 
to give the longest life to the cutting tools. These 
speeds and feeds will be outside the control of the 
operators and the loading of the machines will be 
automatic. Hence piecework as we now know it will 
not be applicable. Incentive payments, if made, 
will be based on the team’s ability to keep the 
machines running regularly and continuously. Those 
in control of the machines will, without doubt, be 
shift workers, so again we meet the analogy of the 
power station engineer, the highly responsible near- 
executives. 

The American Trades Unions are now suggesting 
a 30-hour week for the metal-working industries. 
This is a bargaining counter and is probably a long 
way off, but if it comes it would suggest four 5-hour 
shifts per diem, with an hour between each shift for 
tool changing and no meal breaks except, perhaps, 
a cup of coffee or a “‘ coke” snatched from the shop 
** automat.” 

Time study as a shop floor technique will disappear 
because time study will be a preliminary to the design 
of the machines and will be, so to speak, built into 
them. The method of calculating overheads as a 
percentage on the cost of labour will become a 
complete anachronism and must disappear in favour 
of machine ratings. 
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Chips and turnings will be handled mechanically 
—the vast amount produced will make this an 
essential. Suds will be circulated from a common 
supply, and lubrication, unless built in as a machine 
function, will be a regular routine for a lubrication 
gang. Again we have a glimpse of the power-station 
simile. 


Trades Unions and Automation 

The attitude of the trades unions towards auto- 
mation is extremely important. In Britain they have, 
so far, said little on the subject. The T.U.C. have 
welcomed a proposal, made by the D.S.I.R., to 
undertake research into the matter, and there have 
been unofficial discussions by the shop stewards in 
the automobile factories. There is no doubt that the 
T.U.C. are carefully watching the development. 
They could scarcely fail to do so, since there is very 
considerable agitation in the U.S.A. about auto- 
mation. The reason why we have not heard so much 
about it here may be that we have fewer concerns 
who have adopted the new methods to the extent 


that has been done in America, or because in this — 


country there is little or no pressure on the unions 
arising from unemployment. 


The Trade Union Situation in America 

The situation in U.S.A. is interesting, since for 
some time past the United Automobile Workers— 
affiliated with the Congress of Industrial Organisa- 
tions—have been very concerned about the seasonal 
nature of work in the motor car factories and they 
have, for some time past, been agitating for a guaran- 
teed annual wage as a means of combating seasonal 
unemployment. With the stepping-up of automation 
programmes in the motor industry, which has been 
done on a very considerable scale, the U.A.W. 
foresee an additional threat to the security of their 
members. They are therefore pressing still harder 
for the guaranteed annual wage which, if gained, 
will, they say, restrain employers from adopting 
automation projects in times when there is likely to 
be difficulty in placing men in other employment. 
The Report to the U.A.W.—C.I.O. Economic and 
Collective Bargaining Conference, held in Detroit in 
November last, contains these words : 

“The guaranteed annual wage represents the 
most essential element of that needed security 
structure. The guaranteed annual wage will serve 
as a regulator to the processof technological change, 
tending to minimise its disruptive consequences. 
It will affect management decisions concerning 
both the timing and the placement of new auto- 
mation installations so that those decisions will be 
tempered by a degree of social consciousness. 

“* Under the guaranteed annual wage, manage- 
ment would avoid the introduction of automation 
in times when major lay-offs would result. The 
introduction of new and more efficient equipment 
could be geared to periods of expanding markets 
so that other jobs would be available for the 
workers displaced by automation.” 

Those two paragraphs put the contentions of the 
U.A.W.-C.I.O. into a nutshell. But these American 
unions stress the fact that they are not against auto- 
mation as such. Mr. Walter P. Reuther, President 


of the U.A.W.-C.I.O., writes in the introduction to 
the report : 

‘“Now, automation and the new technology, 
together with the promise of peace-time use of 
atomic energy, afford us the opportunity to give 
positive expression to our common hopes, common 
aspirations and common faith. These new tools 
of abundance provide us as free people with the 
opportunity to achieve total dedication in the 
common task of building a better tomorrow in a 
world in which people and nations can live at 
peace, free in spirit, free from tyranny, and free 
from the pangs of hunger. 

“The U.A.W.-C.1I.O. and its one and a half 
million members welcome automation, techno- 
logical progress and the promise of the peacetime 
use of the power of the atom. We offer our co- 
operation to men and women of good will in all 
walks of life in a common search for policies and 
programs within the structure of our free society 
that will insure that greater technical progress will 
result in greater human progress.” . 
Here is no Luddite philosophy of destruction, but 

a very determined intention to share in the prosperity 
that the new techniques can bring. By the way, the 
name “‘Luddite”’ is said to be derived from one, Ned 
Ludd, a person of weak intellect, who lived in a 
Leicestershire village about 1779, and who, in a fit 
of insane fury, broke up two frames in a stockinger’s 
house.‘?? This needs no further comment. 

The leaders of British trades unions have realised 
(although some sections of their members have not 
yet done so) that strikes, with or without violence, 
are acts of WAR and, in general, they agree that 
more satisfaction for their members can be secured 
at the conference table than was ever obtained by 
conflict : moreover, they are very skilled negotiators. 
They also are aware that endeavours to “ put the 
clock back,’ or even to hold the hands are very 
overrated occupations. They know that if we, in this 
country, refuse automation the other nations, France, 
Germany, Russia‘?) and the other manufacturing 
countries, to say nothing of the U.S.A., will do no 
such thing. Therefore, we can expect that our trades 
unions will accept, even if they do not actually 
welcome, these new techniques, but that they will do 
all in their power to help their members enjoy the 
fruits of the higher productivity that automation will 
bring. 


Dealing with Displacement 

Automation, in my opinion, will not develop here 
so quickly as to cause an acute unemployment 
problem, but we must bear in mind that there may 
be some displacement of factory personnel which the 
automated factory may not be able to absorb. If 
this occurs it will be incumbent on employers, trades 
unions and the Government, through the Employ- 
ment Exchanges, to co-operate in such a way as to 
make redeployment as easy as possible for those 
affected. An aspect, which I think managers should 
recognise, is that men at work are involved in a 





{2) See the Oxford Companion to English Literature. 
(3) See Financial Times issue of April 29th, 1955, for article on 
** Russia’s Robot Factories.” 
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certain social pattern with their workmates and with 
their place of employment. They may not be very 
conscious of this while they are at work for it is a 
habit acquired over a considerable period of time : 
but when a man—after, maybe, many years—is 
suddenly thrust into new circumstances, he may well 
feel that his world is crumbling. This, it is realised, 
does not apply to all men, but it applies in a far 
greater degree than is generally thought to be the 
case. It is a factor which should be considered by 
all those concerns who have a care for their work- 
people ; and it is an added reason why management 
should endeavour to ease the paths of the displaced 
person. Let not the fact that certain agitators 
disturb the equilibrium of the workers and that the 
latter appear and often are ungrateful, influence the 
opinion of management. Consideration by the 
employer does not pass unnoticed and such con- 
sideration lubricates the relationship between em- 
ployers and employed. Let me illustrate—Winifred 
Raphael “*) tells how a woman operator of a somewhat 
ancient press cried bitterly when, one Monday 
morning, she found it replaced by a modern machine ; 
saying “ that press was like a child to mc.” We, as 
plant managers, can smile at that story ; but to her 
it was no laughing matter. So, with these great 
changes about to become due, I would appeal for a 
sympathetic attitude to those liable to be affected by 
them. 

In my time I have been responsible for the installa- 
tion of a great deal of automatic machinery and of 
flow-line layouts yet, thanks to reasonable considera- 
tion, adequate information and careful timing, 
friction with the workpeople was virtually unknown, 
and the changes were accepted without question and 
made without difficulty. The provision of adequate 
information regarding new plant or the rearrange- 
ment of existing machines is, in my opinion, an 
absolute essential for obtaining the full and willing 
co-operation of the works force ; and it is so easily 
achieved once the necessity is recognised. 

I have advocated, for a flow-line re-arrangement, 
that a model showing the alteration should be set up 
in the shop with a request that anyone who has ideas 
for improvements should put them in the suggestion 
box. This may not be fruitful of new or useful ideas, 
but it will have created confidence and, moreover, 
have prepared the way for the shifting of lockers 
containing the favourite cup, the looking glass, the 
comfortable old shoes and other impedimenta which 
we all, in our several ways, are apt to collect. The 
model is one aspect of the art of communication 
which we all recognise as a necessity but which we, 
so often, fail to implement. If I appear to over-stress 
this aspect, I am unrepentant, because on the whole 
I think that technical men are better at handling 
machines than people ; and I would ask, how many 
unauthorised strikes could have been avoided if 
necessary communications had been more effective ? 

I would not like you to think that what I have said 
is an idealistic conception of one no longer involved 
in the hurly-burly of day-to-day management. I 
believe it is plain horse-sense to see that our methods 
are acceptable to all concerned in our manufacturing 
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establishments. It is part of the essential co-operation 
which is a requisite for the smooth working of an 
automated factory—and how can co-operation be 
expected where there is a lingering sense of injustice 
or a smothered resentment ?- If, for instance, the 
father, son or brother of a supervisor is dismissed, 
without due consideration, is it realistic to expect the 
same zeal from the one that remains in employment ? 
I speak from experience when I say that consideration 
shown to employees will be amply repaid. 


Some Trends arising from Automation 

Automation will, in the long run, lead to shorter 
hours or higher wages or both. That this is inevitable 
is shown by the whole history of technological 
improvement, but it is to be hoped that management, 
on the one hand, will not be too tardy in meeting the 
situation ; and that unions, on the other, will not 
press their claims too quickly, for—to adopt a 
favourite simile—the cake must be baked before it is 
cut, and the size of the slice is contingent on many 
factors. 

One difficulty that may have to be met could arise 
from tensions set up by differences in the length of 
the working week and in the remuneration of 
employees in automatic factories and of those in 
trades that cannot take advantage of automation. 
There has, for some time, been a marked difference 
between the automobile workers in Birmingham and 
Coventry and those, for instance, in the engineering 
establishment of the North-East Coast, and auto- 
mation may make this even more pronounced. 
Everyone in industry knows that our wages structure 
is built on shifting sands. Most of us are aware that 
the technique of job evaluation points the way to 
greater stability, but vested interests, timidity, the 
absence of goodwill and the lack of volition on the 
part of both employers and trades unions have pre- 
vented a solution of this problem. Automation may 
make it essential that these matters shall be recon- 
sidered, and I am not so sure that, despite the many 
difficulties, this may not be good for all concerned. 

Earlier I have said that strikes (and I include 
lockouts) are acts of war. It will be realised that the 
highly complex automatic factory will be more 
vulnerable to strike action than the older types of 
workshops. Unauthorised strikes in one department, 
even in a small section of a department, could shut 
down the whole automatic factory. Strikes must, 
therefore, be avoided ; responsibility must take the 
place of emotion ; the conference table must replace 
direct action. Employers who may be tempted to 
think of automation as a weapon against their work- 
people (I cannot think there are many such re- 
actionaries), and workpeople who withdraw their 
labour without exhausting every channel for concilia- 
tion, will both be regarded as enemies of the people 
in this coming automatic age. Automation will not, 
in this country, come as an avalanche, but by easy 
stages proceeding from the automobile industry and 
gradually extending to other mass production 
industries. The reason that it will be relatively slow 
arises from the fact that there are neither the machine 
tool manufacturers to build the machines nor the 
specialist engineers, mechanics and technicians to 
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man the factories. The machine tool companies 
making this special equipment in Britain are all too 
few, but the credit for blazing the trail must be given 
to James Archdale & Company Ltd., who built the 
first automatic transfer machine for the Engines 
Branch of Morris Motors Ltd. in 1923-24 and who 
are still the leaders in this field. To equip their works 
with automatic transfer machines, the Austin Motor 
Company have had to establish shops to build the 
machine heads for which Archdales supplied bases 
and transfer mechanism. Austin Motors have also 
found it necessary to set up a department to produce 
electronic devices. There is, as far as I know, only 
one concern in this country specialising in inter- 
operation transfer devices, although there are several 
who make individual pneumatic, hydraulic, electric 
and electronic components. 


Education for Automation 


There is also a dearth of young engineers who can 
either design or take charge of automatic plants, and 
an educational campaign is necessary to fill this need. 
It would seem that what is required is a series of 
short courses in mechanics and electronics for the 
shop-floor employees and a more exhaustive course 
for engineers and technicians. The last will be drawn 
from men who have gained Higher National Certifi- 
cate, and the course will probably be full time for 
twelve months. It is a moot point whether these men 
should be drawn from the ranks of mechanical 
engineers and taught electronics or from electrical 
engineers and taught mechanical subjects, but in 
either case they must be steeped in the art of pro- 
duction engineering if they are to make the grade. 

The trouble with the electrical engineer is his lack 
of appreciation of good mechanical practice. There 
is no doubt that the use of electronic apparatus on 
automatic transfer machines has been delayed be- 
cause those responsible for the design of electronic 
devices did not appreciate the necessity for unit 
construction. The “ package unit” is the succinct 
description given by our American friends to the 
plug-in component which, if it fails, can be replaced 
immediately while the faulty one is examined under 
proper conditions and at leisure. The mechanical 
engineer, on the other hand, has failed to appreciate 
the wide scope that is within the field of the electronic 
technicians. This is, of course, a general and not a 
particular criticism, and it is not mine but the opinion 
of those who suffer from the lack of advanced tech- 
nicians. 


Checks and Balances 


I have already said that, in my judgment, there 
need be no anxiety in respect of unemployment 
arising from the turnover to automation, because it 
is an historical fact that every advance in machine 
production has eventually meant more work. The late 
Laurence H. Pomeroy‘*® once described America as 
‘a place where everybody was working overtime to 
make labour-saving devices.” That remark made 
twenty years ago, except for occasional setbacks, still 





‘5) Past President of the Institution of Automobile Engineers. 


holds good . . . they haven’t caught up yet. Never- 
theless, Mr. Walter Reuther expresses the fear that 
automation may bring, in its train, unexampled 
unemployment. On the other hand, Mr. Henry 
Ford II, at a recent meeting of the Bureau of Adver- 
tising of the American Newspaper Publishers 
Association, stated that “‘ automation is a grossly 
inflated issue.” 

It is difficult to foresee the future in its entirety, 
but it must be remembered that automation can only 
apply to certain types of production and that it will 
not touch the bulk of employment at all. Auto- 
mation will undoubtedly help to correct the unbalance 
which has been troubling our economists. I refer to 
that which will be engendered by the growth of an 
ageing population coupled with the longer school life 
for the younger generation. Automation will, by 
reducing costs, bring to the market—and within the 
range of innumerable new buyers—goods and devices 
that have hitherto been denied to them. Also the 
flood of goods that automation will provide will mean 
a great deal more work for the distributors—the 
wholesalers, the retailers and the transport industry. 
In support of the foregoing it has been stated that 
total employment in the U.S.A., since 1939, has risen 
four times as fast as employment in the manufacturing 
industries. It has also been pointed out that a small 
reduction of hours in the non-manufacturing indus- 
tries would bring a steep rise in the demand for more 
workers. Since that condition is almost certain to be 
a result of the use of automation the balance is likely 
to be maintained. 


The Most Potent Balancing Factor 


Above all, the general demand for a continued 
improvement in the standard of living will be the 
most important equalising factor. Now, there are 
those who, for want of a better phrase, may be said 
to have a puritanical turn of mind. They believe 
that the modern world is lapped in luxury to the 
detriment of the human soul. This is simply not true, 
as one can verify for oneself by making a list of those 
things one would buy if opportunity offered. From 
that list strike out all the purely luxury items— 
remembering, of course, that the luxury of yesterday 
is the necessity of today. I will guarantee that even 
this well-to-do audience will be surprised to find how 
many things they still need. If, however, they are 
well content, they should ask their wives to provide 
the list! I may, in the opinion of some, seem, in this 
matter, to be begging the question, but I would point 
out that the simple life is one that can only be 
indulged in by hermits and the retired who have given 
up normal life with their neighbours. 

My point is that there is an almost unlimited public 
awaiting only the opportunity to buy. We are not, 
and never have been, within sight of a truly saturated 
market, and it is unlikely that we shall arrive at a 
condition when our machines can find no work to 
do, although admittedly their work may have to be 
changed. ‘True saturation would mean a condition 
when all our wants were satisfied, and the correction 
would be more leisure in which to enjoy the fruits of 
our labours. 
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The Consumer 

This brings us to the point of considering what 
automation will do for the consumer. Automation 
can do three things. It can produce more abundantly. 
It can produce more cheaply. It can produce more 
accurately. Because it can produce more cheaply 
and more abundantly, it will open the door of 
opportunity to a much greater public. In the main, 
automation is applied to the mass production indus- 
tries, although there are some important side issues 
which can scarcely be said to fall within this category. 


An Aside 

These side issues (greatly important) which do not 
necessarily arise out of the concept of the automatic 
factory are, nevertheless, part of the new thinking 
which is sweeping the world today. I have, for 
instance, recently seen the experimental apparatus for 
a “‘ blind reader,” wherein words in a book can be 
scanned and analysed and the information thus 
provided, channelled in such a way as to produce the 
spoken word. This as it stands may not be an 
economic proposition but if, as expected, it can be 
used to translate words into Braille, it will be a 
veritable godsend ; for 90% of the cost of producing 
books in Braille is absorbed in typesetting. Then 
there is a project for translating from one language 
to another which, despite many problems, is making 
headway and has considerable possibilities. 

Coming nearer home, it is technically possible for 
manufacturers to arrange that dealers send their 
period requirements to headquarters in the form of 
tape recordings. These could be analysed by an 
electronic computer and translated into the most 
economic production schedules for the factories. 
Further, it can be arranged for electronically prepared 
delivery notes and invoices to meet the goods as they 
leave the factory. 

Again, the numerically controlled machines on the 
lines of the experiments conducted at the Massachu- 
setts Institute of Technology hold out great hopes for 
the reduction of time taken in preparing dies and 
tools and also in helping in the production of one-off 
jobs. With these examples before us almost anything 
would seem possible. 


A Return to “ The Consumer ” 

The mass production industries cover a wide range 
of which the following are a few examples of those 
which would benefit from automation : automobiles ; 
bicycles ; electrical components ; electronic appara- 
tus ; engines (aircraft and others) ; home appliances ; 
office machines ; meters of all kinds ; optical instru- 
ments, including cameras ; refrigerators ; radio and 
television sets. Among these the home appliances 
are probably the next in volume to automobiles and, 
in free supply, will probably contribute more in terms 
of human happiness than anything else that the 
ingenuity of man has contrived. The housewife, 
therefore, should have reason to consider automation 
a boon and a blessing. For leisure the motor car, the 
bicycle, the camera, radio and television have made 
life more interesting to many and will, in due course, 
to very many more who, before automation, would 
have regarded these things as out of their reach. 
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Automation depends on specialisation, standardisa- 
tion and simplification. These are fundamentals 
without which automation cannot function. There- 
fore fashion goods will never fall within the automation 
ambit. This is not to be regretted, but is rather a 
matter for congratulation. Automation can provide 
the basic necessities for a comfortable existence and 
if we need the wherewithal for fun and frivolity, and 
I am sure we do, we can have them provided we are 
willing to pay for them or, better still, to make them 
for ourselves. 

There is, however, one aspect of mass production 
that I deplore ; the debasement of taste in our homes 
by badly designed, badly finished furniture and 
fittings. The horrid rotundities, the coarse carving 
(routed grooves), the vulgar veneers, the treacly 
treatment of surface, the flashy lighting fittings, the 
over-stuffed three-piece suites now, owing largely to 
T.V., on the way to limbo, do not, it is true, arise out 
of the system of manufacture, automatic or otherwise, 
which is only an accessory after the act: the act 
being purchase by people of uninformed taste ; aided 
and abetted by manufacturers who sell hire-purchase 
terms rather than goods. 

The extension of mass consumption, due to auto- 
mation, will probably lead to changes in the methods 
of distributing goods, and some of the larger concerns 
are already giving consideration to this aspect of the 
new abundance. The method and machinery of 
distribution is another of the many social conse- 
quences of automation which students of sociology 
should regard as being within their province. 

One other matter of considerable importance : 
there is little doubt that as automation grows it will 
lead to greater leisure and there may be some prob- 
lems in that connection. This is a matter to which 
I am now applying my thoughts, but time will not 
permit me to do more than say that industries will 
arise to provide for leisure activities and that these 
will require quite a number of workers. It is esti- 
mated that in the U.S.A. today, 15% of consumer 
spending is for leisure activities. There is a new 
field here which is worthy of cultivation. 


The New Era 

With the aid of automation I am of the opinion 
that we shall enter a new phase of fine living. You 
may be inclined to regard me as a starry-eyed 
optimist, but when I look back to the beginning of 
the Industria] Revolution—even when I look back 
to my own youth—I am convinced that my optimism 
is justified. Today our factory lasses are neatly 
coiffured and well shod, in dress they differ little, 
if any, from their middle-class sisters ; in fact they 
are the new middle-class. They wear silk stockings 
finer than those available to Good Queen Bess. 
Their families can hear music that, less than fifty 
years ago, was denied even to kings. The theatre is 
brought to their homes for an annual payment of less 
than the cost of one box at the live theatre. Light 
and heat are both available at the touch of a switch 
and water is on tap (one of the first steps in auto- 
mation). It is true that all this does not apply to all 
rural districts, but they are not being forgotten. 
What great changes we have seen and what greater 











isa- and better changes are in store for us . . . if some doing it?” That is the raison d’etre for this Con- 
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-re- Yes, I admit that progress brings its dangers but, so automation, are cogs in great machines. We are 
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ra prospered. less, we should be fully aware of our common purpose, 


ide and we must retain our sense of direction. 


ind What Does It Mean ? We must always remember that automation is not 
ind ** The automatic factory—what does it mean?” a device with which to outlaw, displace or dispense 
are That title and that theme for our Conference was with man. It is not a contrivance nor an invention 
em chosen by our President to ventilate the idea of to deprive man of his heritage—his right to work and 


automation: to take it out of the fanciful and 


to enjoy the fruits of his labours. It is a means for 
increasing man’s stature and for extending his 
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tion is indeed a vast one. It is the intention of the 
Authors of this Paper to present, in general terms, 
the case for automatic inspection for fitness of product 
and the philosophy of automatic correction from data 
accrued from such inspection. In fact, it is believed 
that automatic inspection is the key to successful, 
long term, automation. 


It is contended that if, in the manufacture of a 
certain article or product, inspection is at present 
necessary, then the probability is that such inspection 
will also be necessary when such articles or products 
are manufactured by “automatic” methods. If at 
first sight this may seem a disappointing prospect, it 
is perhaps advisable to reiterate that inspection is 
usually obligatory because of certain limitations in 
the mechanical equipment or imperfections in the 
materials used. Linking up such equipment into an 
automatic whole cannot, therefore, dispense with the 
need for inspection. It is true that changes in tech- 
nique may result in improved uniformity of the end 
product; but, as a general philosophy it would seem 
that the fewer the thinking human beings present, the 
greater the need for rigorous inspection. An alert 
human assembly line soon detects a production flaw 
and reacts accordingly. An automatic assembly line 
of transfer machinery must be endowed with similar 
consciousness, if it is desired to avoid the consequences 
of moronic reproduction of bad work. 


Definition 


Having agreed that inspection will, in many cases, 
be essential, it then becomes desirable to render such 
inspection fully automatic, and linked directly with 
the automatic production equipment. 

Now, faults occurring in production, as discernible 
by automatic inspection, can be conveniently classified 
into three main categories : 


I. those of a sporadic nature caused by occasional 
random phenomena; 
II. those of a repetitive nature due to a continual 
recurrence of a fault that has developed; 
III. those of a trenditional nature due to a gradual 
accumulation of error. 


Faults within Group I are those occasioned by 
faulty basic material, random machine faults and the 
like. These would normally be rejected by an in- 
spection system—human or otherwise—and duly 
expurgated. 

Faults within Group II are really an extension of 
those delineated in Group I, insofar as the faulty 
material, mechanisms, etc., have taken on a _ per- 
niciously permanent habit (such as can be caused by 
a partly broken tool). Here, an inspector, using the 
faculty of memory, will note the persistency of the 
occurrence and take action accordingly. This ability 
to remember and to take consequent action is an 
intrinsic inspectional faculty and must be embodied in 
the anatomical structure of automatic inspection 
devices capable of coping with Group II faults. 

Group III faults represent those phenomena bring- 
ing about a gradual decline in the quality of the pro- 
duct, because of a gradual drift away from the norm. 


564 


This could be attributable to one or several of a 
number of causes, firstly, of course, to general wear 
and tear on machinery and tool tips and, secondly, 
to drifts in such variables as material consistency, 
ambient temperature, humidity, mains voltage, and 
so on. At present, the long term variations due to 
wear are taken up in the course of normal mainten- 
ance. Shorter term drifts are catered for by day (or 
even hour to hour) resetting adjustments, or alterna- 
tively by an operator or tool setter using some form 
of manual correction control. 

For all three basic categories automatic answers can 
be devised, provided one endows a machine with a 
limited consciousness. 

The action taken by the automatic inspection 
device, however, will be radically different in each 
group. Thus, to cope with sporadic faults (Group 
I), a “‘pass-reject” system is quite satisfactory; for 
repetitive faults (Group I1), an automatic stopping 
action is far better, coupled to an alarm to call the 
intelligent human being to change tools, for instance. 
It is mainly in Group III, however, that the auto- 
matic inspection device can break new ground. By 
exploitation of the speed and sensitivity of electronic 
feed-back control systems it is possible to collate 
inspectional data with process variables, in such a 
manner that the short term drifts (or sometimes even 
the long term drifts) are counteracted and nullified 
with a speed and effectiveness not possible by manual 
means. Automatic inspection devices functioning on 
these lines must, of course, be conscious machines, 
capable of examining the product, sensitive to the 
trend of the cumulative error, and remembering it, 
and capable of assessing the magnitude of the correc- 
tion required; and finally, able to initiate the neces- 
sary compensatory correction. These apparently com- 
plex requirements are the field in which the 
**Statistrol’’ (statistical control) system can prove so 
effective, as will be explained later in the Paper. 

It is possible to educate one human being to all the 
types of faults which can occur in a product and to 
obtain intelligent reactions and corrections when 
required. 

On the other hand, it is felt that to design an 
omniscient robot inspector, whilst not impossible, is 
not the best practical approach to full automatic 
inspection. 

The Authors have found from their experience that 
it is far better to incorporate, at various stages along 
the production process, separate inspection devices 
intimately linked to the corresponding production 
machine. 


Classification 


To achieve the Automatic Factory, not only the 
production process but also the inspection process 
must be automatised. In other words, the machines 
must be endowed with consciousness, the ability to 
decide. This is similar to the difference between the 
subconscious action of the instinctive behaviour of 
the lowly creatures (which may be compared with 
automatic control devices, such as contour followers, 
etc.), and the conscious behaviour of the higher 
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creatures, who are able to make decisions in the light 
of available and varying information. 

This faculty to DECIDE, i.e., the ability to be 
critical, is what we have to design into automatic 
inspection machines. This has been achieved in many 
cases with considerable success. 

The technique of automatic inspection has evolved 
along several lines and the anatomy of such conscious 
machines can best be dealt with by a simple classifica- 
tion as follows : 

Those dealing with “ sporadic” faults are :- 

I(a) special purpose inspection machines, which 
can be fed in a semi-automatic way and where 
the inspection can be of the simple pass-reject 
type, or 

I(b) the inspection device can be continuously fed, 
ie., transferred from a previous production 
machine and again can be of the pass-reject 
type, or 

I(c) the productive machine itself can be endowed 
with sufficient consciousness to be able to 
inspect its own product at the right moment 
in the productive cycle, and can also be en- 
dowed with automatic stop switches which 
become instantaneously disengaged the 
moment the first defective product occurs. 

Whilst in principle this is still a pass-reject decision, 
in practice, whenever possible, such machines are so 
designed that the faulty part will remain suspended 
within the machine instead of being ejected and con- 
taminating the previous good production which passes 
out through the normal machine exit. Thus, the 
actual rejection is left to the human machine setter 
who can also diagnose the fault, if need be, by aid of 
this faulty specimen. 

I(d) A more refined type of automatic inspection 
system belonging to this Group is the “ Grading 
Inspector” which, apart from its main ability 
to discern whether the item inspected is good 
(i.e., between certain preset tolerances) or bad 
(i.e., outside these tolerances) can also be en- 
dowed with the ability to exercise judgement 
and to make decisions. In other words, such 
a device exercises a critical faculty and can 
grade the “ passed ” good outflow into various 
grades of quality. It can also classify the 
“rejected” bad items into different types of 
faults, so that this helps the human machine 
setter, who is ultimately responsible, to correct 
error tendencies in the production. 

The second category deals with “ repetitive ” faults. 

These can be catered for by : 
II(a) a special purpose productive machine en- 
dowed with inspection means which operate 
a “pass-reject”” mechanism and including a 
stopping system. The latter can be designed 
to function only if two or more items pro- 
duced in succession are defective, or 

II(b) the special purpose production machine can 

be endowed with the faculty to remember the 
emergence of a fault, or a near-fault, and if 
a similar fault arises and is repeated within a 
present time, it can operate a “stopping 
system ”’; 


II(c) a useful variant of II(b) is one in which the 
automatic inspector closes down the produc- 
tive machine if there has been no production 
for a given time. 

Finally, there is the third category which deals 
with “trends”. It is in this category that “ informa- 
tion” is abstracted from the inspectional devices and 
employed as a means of controlling the product : 


III(a) this class of automatic inspection system is 
that in which information from inspection is 
utilised to control the size or quality of the 
article by direct correction; 

III(b) similar to III(a), but where the correction is 
delayed ; 

III(c) these superficially resemble I(d), in that 
graded information is used. These machines 
are endowed with the ability to use such 
critical information to effect automatically 
the correction of the fault trends in the cor- 
responding automatic productive machine. 

III(d) There is a further sub-class of an inspection 
—correction system. In this, the partial fault 
can be remembered in the equipment and 
handed forward to the next operative 
machine, which is so designed that it is 
able to correct the previously ascertained 
fault. Obviously, such an arrangement can, 
in addition, still have a “ pass-reject ” 
faculty, so as to eject from the production 
line any item whose fault lies outside the 
ability of the next machine to correct it. 

It is only when all these things have been engin- 
eered into an intelligent aggregate of automatic 
productive machines, sequentially interspersed with 
automatic inspection machines all interconnected 
with suitable conveyors, automatic clamping and 
other mechanised handling devices, that an approach 
will be made to the Automatic Factory (see Fig. 1). 

It may be interesting to note that many of the ideas 
enumerated above were realised as far back as 1947, 
and embodied in British Patent No. 635.756 (see 
Fig. 2). 


Some Practical Examples 


As it is not possible in this short Paper to deal with 
examples falling into all the classes described above, 
it is proposed to describe in some detail typical con- 
siderations leading to the automatic inspection 
machine in Group I(d) and to see what lessons may be 
learned from this exercise. 

Marshalling the objects. The basic requirements of 
an automatic inspection machine must be considered : 

(a) means must be provided for marshalling the 
individual objects in regular sequence into the entry 
duct of the machine. Some means have also to be 
provided which will automatically arrange all the 
objects the same way round before they arrive in the 
inspection chamber. It is sometimes convenient to 
permit the objects to move at a regular velocity 
through the inspection device, though with some types 
of article it is preferable to arrange the flow of objects 
to move in distinct jerks. The former is called 
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Fig. 1. Basic scheme of an automatic production plant, such 
as E.C.M.E., with automatic interstage inspection devices and 
final automatic inspection. 





(photo: Central Office of Information 1947.) 


Fig. 2. The two batteries of the E.C.M.E. machine. The girls 

in the foreground are feeding-in the pre-formed plastic plates, 

within the grooves and depressions of which the sprayed-metal 

circuits are built up. The technicians further down the lines 
are making adjustments. 
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“continuous marshalling”, and the latter, “ indexed 
marshalling ”. 

The shape of the objects and one’s past experience 
usually help to determine the most suitable type of 
feed, and it is difficult to lay down hard and fast 
rules. The means for marshalling are also varied. 
There are many types of rotary hoppers that have 
been designed to suit objects of various shapes. There 
are also vibrating types of hoppers, which are some- 
times better. Again, the past experience of the de- 
signer must be the guide. 

Having got the objects into single file in a duct, 
attention can be turned to the most difficult and 
important part of the automatic inspection machine. 

(b) The inspection chamber or breach. This latter 
term originated from the similarity of such devices to 
the breach in a quick-firing machine gun. Many of 
the principles which have been evolved for machine 
gun mechanisms will be found invaluable in the de- 
sign of the inspection breach. 

Briefly, precision observation must be arranged of 
the portion of the object which it is desired to monitor, 
either by photo-electric means or by a series of feeler 
contact gauges. This has to be effective only while 
the object is in, or passes through, the inspection 
breach. If the whole concept is continuous, one can 
arrange for the error perception device, photo-electric 
or some other kind, to be momentarily unmuted at 
the critical instant while the object is in the precisely 
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designed place in the breach in which the precision 
inspection takes place. Alternatively, if the whole 
system is indexed, the perception device can remain 
unmuted for nearly the whole time the object is 
stationary. In this latter case, it is usual to arrange 
a cam-operated switch which functions once per cycle 
of the machine for a preset angular duration and 
which will unmute the electronic circuit. 

[When dealing with photo-electric perception, it 
is not good practice to switch the lamp in the light 
source once per cycle, as this would shorten the life of 
a filamentary lamp. Of course, there is no objection 
to this procedure if the light source is a gas discharge 
lamp or other electronic device which will not have a 
reduced life when switched. Here one must not lose 
sight of the fact that filamentary light sources (such 
as projector lamps) are comparatively cheap and 
simple and require very little auxiliary equipment 
and thus they are used in preference to the more 
complex light sources. | : 

The method of actually inspecting the object, of 
course, varies considerably, and here one can only 
quote a few typical examples. 

For instance, consider a fairly simple case of in- 
specting a precision pierced hole or holes in the bottom 
of a deep drawn object such as a cartridge case (see 
Fig. 3). 

The automat which pierces these holes may 
develop various kinds of faults which could give rise 
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Fig. 3. Basic scheme of a high speed hopper-fed inspection 
machine, e.g., cartridge inspection machine (1942). 


567 





to defective objects which it is desired to reject. The 
simplest fault, of course, is that of a broken piercing 
tool or tools. The second possible fault is that the 
piercing tool actuating mechanism is not completely 
effective, which could cause the piercing to be in- 
complete or not present at all; and similarly the 
object eject mechanism in the piercing machine could 
become ineffective, giving rise to 1epeat piercings 
and faulty objects from this point of view. 

Furthermore, if everything in the piercing machine 
is all right, there is still the normal likelihood that, 
in time, the piercing tool will wear and the inspection 
device must be capable of detecting a decrease of 
pierced hole size with sufficient precision to be able 
to sound an alarm and/or stop the production when 
this decrease exceeds certain present limits. 

To continue with this example, a photo-electric 
perception device may be chosen. One must, firstly, 
design an optical system sharply focussed on to the 
observation place in the object in the breach, and, 
secondly, provide a_ photo-electric system and 
amplifier with the required sensitivity and stability 
and independence from external variations of operat- 
ing conditions, such as mains voltage and temperature 
humidity, etc., to give a constant output for constant 
pierced orifice size. 

This is not as easy as might appear at first sight. 
A great deal of basic investigation has gone into 
various types of electronic circuit design and this 
provides a fund of knowledge from which a suitable 
circuit for the purpose may be designed. 

The output characteristics of such a desirable cir- 
cuit are usually linearly related to the input inspected 
orifice size. Clearly, here it must be borne in mind 
also the importance of constant light output from the 
light source, irrespective of varying conditions. It 
is also very important to consider the problem of in- 
ternal blackening of the lamp bulb with time. Several 
compensating circuits have been developed which look 
after this long term effect, as well as the short term 
mains voltage variations. 

The disadvantage of a very simple circuit is that 
there is no compensation, or only short term com- 
pensation for main voltage effects. Therefore, the 
simple circuits rely on a manual zero set control, 
which requires occasional adjustment to look after the 
long term drift only. 

Thus, the Authors prefer the less simple circuits, as 
these can be made self-adjusting, within wide limits, 
under long as well as short term condition variations. 

(c) Grading circuit. Having obtained the basic 
stable photo-electric circuit whose output energy level 
is a function of viewed orifice size, as described above, 
means must now be provided for automatically com- 
paring the output with pre-set standards of orifice 
size. In other words, the output is fed into a rather 
elaborate bridge circuit in which the reference arm 
of the bridge has several preset levels and an electronic 
null-detector is arranged which rapidly inspects all 
these levels to find the point of best balance. This 
determines the decision of the inspecting apparatus. 
Balance can be obtained automatically within milli- 


seconds by electronic means and presents no great 
difficulty. 
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Alternatively, a series of null-balance detectors can 
be arranged, all of which are permanently connected 
to the various preset standard comparison levels and 
of all these detectors only one will be at best balance 
and the decision of the inspection apparatus is con- 
trolled by this until finally operating a grading gate. 

For this reason such a circuit is usually referred to 
as a “grading circuit”. It can be designed for var- 
ious inaccuracies; usually + 1% is found to be ade- 
quate, but in special cases greater sensitivities are 
required and designs can be achieved up to about 
+ .01%. In this latter case, or when even higher 
sensitivities are required, it is usual to design the 
whole circuit on somewhat different lines, enabling the 
standard comparison to be made at the input of the 
amplifier. In such cases, it is usual to produce a so- 
called “ chopper type” amplifier, in which the latter 
alternately views the unknown and the various levels 
of standards and a delayed coincidence system 
matches the output to the required preset level and 
this actuates the grading gates. 

(d) Automatic “ Decision of Inspection” device. 
So far in the example sufficient apparatus has been 
evolved to determine and route the required electrical 
information relating to orifice size into one of many 
similar circuits. 

(e) Pass-Reject Gate, and Grading Gates. Depend- 
ing upon the actual design of the machine, a series 
of so-called “ pass-reject ” gates can be combined with 
each of these similar circuits, each of which may 
contain a thyratron enabling it to operate an electro- 
magnetic solenoid coupled to an appropriate gate. 
The gate circuits have to have a short memory effect, 
so that the appropriate output gate remains open long 
enough for the inspected object, released from the 
inspection breach, to find its way into the appropriate 
output duct. Thus, in the example, there would be a 
minimum of three output ducts. 

The central one would be for those objects, which 
have satisfactorily passed the inspection, i.e., in which 
the pierced orifice size was within the required limits; 
there would be an “incomplete reject” duct into 
which those objects would fall in which the orifice 
was too small, perhaps due to a worn or broken tool, 
or an incomplete piercing operation, and a “ scrap ” 
output duct into which would fall such objects in 
which the piercing was excessive, due, say, to a double 
piercing operation or a ragged pierce due to faulty 
metal, or possibly an object which was defective due 
to a part missing or which had been mutilated in 
some way, making the hole excessively large. 

(f} Counters. Obviously, the various ducts can all 
be equipped with electronic-electrical counters to keep 
a continuous check on output (see Fig. 3. left side). 

(g) Automatic stop devices. Arrangements can be 
made for the production machine to be switched off 
automatically, either immediately a fault occurs, such 
as would indicate a broken tool; or, better still, if 
two such faulty objects follow each other in immedi- 
ate sequence. 

This feature is really the device referred to in 
Group II(a), but very frequently it is built into more 
elaborate systems such as Group I(d), and thus it is 
referred to here. 
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Fig. 4b. 
The “ Pirntec” (weft-end antici- 
pator) shuttle monitor, fitted intu 
an automatic shuttle changing loom. 





(photo: Courtesy: 
and Testing.) 


Fig. 4a. 
The ‘* Nephoscope ” turgidity inspec- 
tion device, and associated control- 
lers, recorders and hydraulic actuator 
in a cheese making plant. 
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(h) Automatic apparatus failure alarm. It is very 
important that the electronic circuits should be self- 
checking. In other words, they must be so designed 
that, if possible, any failure that can be envisaged to 
occur in the inspecting apparatus itself must not 
only cause an immediate stoppage of the production 
inspection system, but must also give immediate and 
appropriate alarm to the maintenance engineer. 


In practical cases, where with well-designed equip- 
ment apparatus failures are very few and far between, 
it becomes even more important that this problem 
be well solved. This is due to the natural human 
attitude to reliable equipment :—the more reliable 
the equipment, the more likely that the user will 
expect it to work forever without attention. 

Here again, many satisfactory and_ practical 
arrangements have been evolved. For example, one 
method is the direct one of inserting small relay coils 
in series with the filaments of light sources as well as 
valve filaments. All the made contacts on these 
several relays are arranged to be in series with the 
hold coil of the motor starter of the machine. Thus, 
if any filaments or the like should fail, the automatic 
productive machine must stop and it will not continue 
to work without its automatic inspector. 


There is also on indirect method of monitoring the 
inspection apparatus. This is the sequential method 
of having an auxiliary circuit which is brought into 
play by a cam switch on the camshaft of the inspec- 
tion machine. This auxiliary circuit is so designed 
and arranged that, during the part of the machine 
cycle when the inspection circuit is normally 
effectively muted, it is connected to an artificial source 
of a signal. This must pass through the inspection 
circuit in toto and give an “ apparatus O.K.” signal 
into this small auxiliary circuit, which is designed to 
have a cyclic memory. By this means, provided the 
auxiliary circuit obtains this “O.K.” signal in the 
correct part of the machine cycle, and only then, the 
machine is permitted to proceed. If, for any reason, 
the inspection circuit becomes defective, through a 
faulty valve or component, or through failure of 
mains, etc., it does not matter which, ie., if the in- 
spection circuit does not respond correctly to the 
artificial signal, then the auxiliary memory gets no 
signal at its own output relay. This being sequentially 
connected to other failure relays, which drop out and 
in turn, the motor starter hold coil becomes dis- 
energised and the machine stops. Of course, if the 
auxiliary circuit fails, the machine stops in the same 
way. 

There are advocates for both types of failure moni- 
toring devices and again, it is unwise to lay down hard 
and fast rules. The former usually does not give com- 
plete protection against the unexpected, but the 
electrical system is usually much simpler. It is an 
easier task to design the indirect monitor to be com- 
prehensive, but it usually involves more apparatus. 
In cases where safety factors are very important, the 
indirect sequential system is vital. As complexity does 
not make such a system unsafe, provided it is cor- 
rectly conceived and designed, this approach 
frequently finds favour. 
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(i) Diameter Inspection. The above example, 
described in detail, is intended as an illustration of 
how one sets about designing a simple pass-reject 
type inspection system. Of course, the chosen ex- 
ample could equally well have related to a system for 
inspecting, say, the diameter of a shaft. In this case, 
the procedure is to produce optically a beam of light 
as parallel as practicable and mask this down until 
the beam is slightly larger than the mean diameter of 
the shaft to be inspected. Preferably, the mask is 
larger by just the positive tolerance allowed for the 
component. In this case, the photo-electric amplifier 
and the grading circuit, as previously described, are 
so designed that when all the light in the beam is 
obscured, there is a shaft just outside the positive 
tolerance, i.e., this component would require to be 
“rejected”. The “pass” gate mechanism becomes 
active when light reaches the photo-electric cell up 
to a value twice that obtained with a standard 
diameter test piece. Thiv double light value then 
represents the minimum tolerance limit on the de- 
sired diameter. Any light value larger than this is 
arranged to open another “ reject ” gate, which leads 
to an absolute scrap bin. The first-mentioned reject 
gate representing a diameter larger than desired, is 
obviously not complete scrap as a further productive 
operation, say grinding, can recover this item. This 
is a further example of the creation of two kinds of 
rejects “ recoverable ” and “ scrap”. 

(j) Simultaneous inspection of several dimensions. 
Clearly, both the above examples have dealt with 
inspecting just one feature, but one can likewise 
arrange for two or more features to be inspected. 

(k) Contour inspection. For instance, in the pro- 
duction of jet engine turbine blades, it is possible to 
design an inspection device to check a hundred or 
more dimensions in a very short time. In this case, 
the detecting means is not photo-electric, but 
definitely electronic. 

(l) Other examples. Many other kinds of auto- 
matic inspection devices are in existence for both 
continuous preduction processes and processes making 
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a product sequentially, but due to limitations of space, 
these cannot be gone into here. (Typical examples 
are shown in Fig. 4a. and Fig. 4b.) 


Automatic Inspection with Automatic Control 


No discussion on this subject would be complete 
without elaborating on Group III: that category of 
inspection devices in which information abstracted 
from inspection is used as a means of controlling the 
quality of the product. 

The principle of feeding back information from an 
inspection device in such a manner that the operation 
is self-controlled (i.e., corrects its own errors) is not, 
of course, a novelty. However, the advent of electronic 
control, with its speed-of-light reaction time, has 
vastly extended the horizon for such devices. For 
example, electric motors whose speed remains con- 
stant throughout wide load variations and electrical 
machinery whose output power remains constant 
irrespective of mains voltage fluctuations, are 
typical of the now almost everyday industrial applica- 
tion of the electrical servo or feedback practice. Such 
techniques will assuredly be extended as automation 
gathers momentum. But as the broad principles are 
already widely known they will not be amplified 
further in this context. Such devices fall within 
Groups III(a) and III(b). 

It has been found, however, that for purely 
practical reasons connected with automatic produc- 
tion, it is not always possible to effect corrections at a 
point in the production line that is intimately related 
to the inspection point. Typically, a piece part may 
have to be inspected when cold and set, whereas the 
correction has to be made several stations earlier 
where it is hot and plastic. It is in such circumstances 
that statistical sampling and correction of error trends 
from data accrued therefrom, can be valuable. Such 
devices fall within Groups III(c) and III(d). 
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Concept of Statistical Uniformity 


If a number of discrete samples of a continuous 
production line were to be examined over a period of 
time, these samples would invariably show a variation 
about the norm; often represented by a histogram 
similar to that shown in Fig. 5. 

Extended to the limit this histogram becomes the 
curve (the statistician’s “normal” curve) shown in 
Fig. 6. This is the Gaussian distribution curve that 
repeatedly occurs in physical problems where an ele- 
ment of randomness prevails. In a production pro- 
cess, its Gaussian character can be mainly attributed 
to an inevitable degree of randomness in material, 
machinery play, temperature, humidity and the like. 
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Fig. 10. This statistical histogram shows 
the ingredient-saving effect of a “ Stati- 
strol”’ controlled production, when the 
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Randomness of any of these parameters will produce 
such a curve; randomness in a number of such vari- 
ables will produce a mathematically similar curve, 
but having a broader base (implying a less uniform 
product). 

The statistical uniformity of the curve presents the 
manufacturer with both a valuable economic tool 
and an engineering challenge. It is valuable as a tool 
in that limits, percentage errors, minimum number 
of samples that need be inspected, material wastage 
and other factors of economic importance, can be 
assessed. It is a challenge in that although, by the 
very nature of things, the mathematical shape of 
the curve is inevitable, it is possible to minimise the 
variation and thus increase the quality of the product. 
This narrowing of the limits can be particularly 
important where an article is purposely manufactured 
slightly oversize to avoid selling the customer short 
measure. 


Advantages of Automatic Statistical Control 

In such cases there will be a saving of raw material 
as well as an improved quality control. This is well 
illustrated by the factual histogram shown in Figs. 
7 and 8, representing the weight variations in two 
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product has to have a minimum legal 
weight, e.g., in a food product such as a 
loaf of bread. 
Lw - minimum legal weight. 
Eu - deliberate mean error setting on un- 
controlled machine in a heavy direction, to 
avoid legal trouble with Weights and 
Measures authorities. Nonetheless light 
weight specimens occur. 
Ec- resultant mean error when using 
** Statistrol *’ computer control. 

AS = shift in mean error = percentage 
material saved. 


HEAVY 
REJECTS 


comparable production runs of dough balls made in 
a large scale bakery. Fig. 7 shows the usual approach 
to the problem, 2 lb. (512 drams) net is the desired 
weight and the acceptable limits are 4 drams—-these 
are shown as white blocks. The black blocks repre- 
sent the overweight and underweight loaves. It will 
be observed that there is a fair proportion of “ heavy ” 
bread. This is because the bakery, endeavouring to 
avoid legal penalties of underweight selling, has set 
up the production about the point marked X which 
is 4 drams heavier than the optimum 2 lb. 

Examination of the histogram, Fig. 8, which is for 
a comparable run, but employs a “ Statistrol ”* auto- 
matic controller, shows that the base of the histogram 
has been narrowed, reducing the incidence of incor- 
rect dough weights and improving the ratio of correct 
to incorrect dough pieces. But, even more significant, 
the mean of the statistical curve (X) now coincides 
with the optimum weight of 2 lb. This shifting of the 
balance point means that the dough is used more 
economically (as evinced by the considerable reduc- 
tion in overweight bread) and represents a financial 
saving. This has been done without increasing the 
percentage of underweight loaves; in fact, the 
economy has been effected and at the same time the 
percentage of underweight loaves has been decreased. 
To attain this degree of control incidentally the in- 
spectional device (optical transducer on a high speed 
weighing scale) apportions the individual weighings 
into five separate grades (Fig. 9). The two outer- 
most grades operate reject gates and the overall 
result is shown in the histogram (Fig. 10). 


Evidence of the Trend 

Fig. 11 shows a graphical record of variations in the 
mean diameter, as sensed by an “Electronic 
Micrometer ” (Fig. 12), of a 100ft. section of extruded 
polythene covered electrical cable. It will be 
observed that, amidst the general random variations 
that occur throughout the six minutes it takes to 
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Fig. 12. Electronic micrometer deviation 
measuring head. 


manufacture this 100 feet, there is a general under- 
size trend over the latter 60 feet. This can be seen 
more clearly in Fig. 13 where the data has been 
averaged out. The interesting thing is, that if left 
to itself the trend will, in all probability, eventually 
correct itself. In production processes where these 
periodic phenomena exist the statistical distribution 
curve, Fig. 14(d), whilst normal in character, has 
been found to be composed of a number of smaller 
curves such as (a), (b) and (c). The object of the 
automatic controller should be to confine all produc- 
tion within the limits of the curve (b). 


Counterbalancing the Trend 


There are three principal approaches to improving 
the shape of the production curve. Firstly, it is often 
possible to improve the quality of machinery itself, 
or the basic material used. There are, however, 
engineering and economic limits to what is practic- 
able. Secondly, it is possible to combine ejection 
mechanisms with inspection systems, in such a manner 
that, that portion of the production falling into the 
‘skirt ” region of the distribution curve be rejected. 
This is economically feasible if the rejects can be used 
for lower grade sales, or if the material can be re- 
turned into production for reformation, as in the case 
of dough lumps for bread baking (Fig. 10). Thirdly, 
it is possible to design special purpose (but relatively 
simple) computer-controllers that take cognisance of 
information supplied from the grading inspection 
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device and make corrections when the statistical mean 
strays unduly. Such an Electronic Unit is shown in 
Fig. 15. . 


Physiological Analogies 

Such controllers have many of the attributes of the 
human mind and the advantage that they are quite 
tireless. They have the power to remember (informa- 
tion storage) limited history : and the power to forget, 
with time. Incidentally, the “forgetting” faculty 
should be gradual with time, like the human mind, 
rather than a sudden erasure. Such devices must also 
be capable of deciding when to make a correction, 
how much to make, and in what sense the correction 
should be applied. 

Other conscious faculties, such as the “ ability to 
turn a blind eye” under certain circumstances, the 
ability to compensate for mechanical backlash in the 
actuators when the sense of the correction is changed, 
and the ability to look inwards, periodically self- 
check its own performance and give an alarm, calling 
for human help are refinements that can also be 
successfully incorporated. Fig. 16 shows the block 
schematic of a statistical controller embodying these 
features (except the self-checking). 


Conclusion 
Summarising then, we contend : 


1. that an automatic factory cannot dispense with 
inspection, because of the dangers of remorse- 
lessly churning out a faulty product; 
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Fig. 15. (above) A _ typical electronic 
conscious control unit for a complicated 
industrial process. It shows the manner 
in which such devices have to be boxed 
up with rubber gasketted doors, etc., to 
work satisfactorily in industrial conditions. 
These h g bicles are very different 
from the ventilated rack amplifiers used in 
electronic communications or office com- 
puter equipments. 
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2. that if such inspection is carried out by human 
beings, there is danger that the inspection will 
not be 100° because of the fallibility of human 
inspectors when under the hypnotic effects of 
endless repetitive examination of a mass pro- 
duced article, the bulk of which is correct any- 


way. In any case, the superimposition of human 
inspectors on automatic plant is_ only 
transitionally justified as it will eventually 


become an anachronism; 


3. to achieve the automatic factory the inspection 
process must also be automatised. To ensure a 
rational plant layout, the inspection devices 
must be intimately combined stage by stage, 
with the production machinery; (Fig. 1). 

4. it is our opinion that the design engin- 
eers of automatic plant should co-operate all 
along the line with specialists in automatic 
inspection and this should start quite early in 
the design. It so often happens, now, that the 
inspection device is looked on as some sort of 
gadget that can be hooked into the plant at 
any time. This is definitely not so. 

Finally, it will be noted that nowhere in the Paper 
has the automatic factory been called a “ push-but- 
ton” factory. The Authors dislike this term because 
firstly one has to assume that someone is continuously 
pushing a button; secondly, because in actual practice, 
there is far more intelligence required to run an 
automatic factory than merely to push a button. 
It is desired to convey the thought that the advantages 
of an Automatic Factory are not the elimination of 
human beings, but their emancipation. In fact, in 
the Authors’ experience, no one has been deprived 
of employment due to the introduction of automatic 
machines. The true meaning of the Automatic 
Factory is a great increase of productivity per man- 
effort; and provided inspection is automatised, this 
will result in an improvement in the quality and 
uniformity of the product, a saving of material and 
a reduction in cost. 
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Fig. 16. Block diagram: typical inspection and control system 


embodying statistical trend computer. 
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AUTOMATIC ELECTRONIC CONTROL 


Mr. Stokes, who is in the Electronics Engineers Department of The British 
Thomson-Houston Company, Ltd., Rugby, was educated at Northampton 
Town and County School, and at Rugby College of Technology and Arts. 


After serving his apprenticeship with the B.T.H. Company at Rugby, he 
joined the staff in 1942. He has been engaged on the development of electronic 
remote position control systems for aircraft and naval armament, radar aerials 
and the like, and latterly has been concerned with machine tool control 


applications. 


AN important aspect of the automatic factory is 
the problem of reducing human effort and atten- 
tion in machining processes. It is reasonable to 
believe that any degree of overall automatic control 
or automation in a machining line must be preceded 
by the development of automatic controls on indivi- 
dual machine tools. 

It is not the intention, in the present Paper, to 
convey the impression that the automatic factory of the 
future is necessarily “ electronic”, but electronic con- 
trol will play an important part. At the present time 
the machine-tool industry, where it requires automatic 
control, generally prefers mechanical devices such as 
cams for carrying through a certain sequence of 
operations; an alternative is the use of some form 
of hydraulic actuation. However, neither mechanical 
nor hydraulic devices alone lend themselves to centra- 
lised control, or even to the obeying of local instruc- 
tions conveyed by punched card or magnetic tape. 

A primary virtue of electronic apparatus is the 
ability to control large powers from a control source 
of minute power level (as would occur when obeying 
instructions from magnetic tape); a more immediate 
and obvious advantage is the convenience and flex- 
ibility of an operator’s controls which can result from 
the low control power needed by electronics. 

It is the above considerations which merit the 
examination of electronic control, particularly of 
motors. 


Electronic Control of Motors 


At the present time, the electric motor commonly 
applied to a machine tool is for the purpose of driv- 


OF MACHINE TOOLS 


by J. A. STOKES, B.Sc., A.M.TI.E.E. 





Mr. Stokes 


ing the cutting tool. Other motions, such as the 
positioning of the workpiece with respect to the tool, 
are quite usually carried out by the operator's 
manipulation of the cross slides, etc. Elimination or 
reduction of the operator’s duties thus entails in- 
creased use of independent motor drives; accuracy of 
machining will generally demand a corresponding 
accuracy from the feed drives, particularly when 
positioning the driven members. 

Electronic control of a (usually) D.C. motor has 
many desirable features when accuracy of control is 
necessary; the more complex the instruction to be 
obeyed by the motor, the more the electronic drive 
justifies itself. Thus, this Paper is essentially a review 
of electronic control of motors as applied to machine 
tools. 

It is worth noting in passing that co-ordinated 
electronic-motor-drives already exist in one type of 
automatic production, viz: for the sectional drive 
used in paper manufacture. Up to 17 motors are 
accurately correlated in control, from the “ wet-end ” 
to the final reel-up of the finished paper. 


Variable Speed Drives for Machine Tools 

By way of introduction, relatively simple variable 
speed drives mainly for feed control will be discussed. 

A large boring mill fitted with an electronic feed 
control is shown in Fig. 1. The “ electronic ” equip- 
ment is housed inside the horizontal arm, and con- 
trols the cross feed of the main head along the arm. 

In this installation, the design did not permit a 
mechanical drive from the column to the arm, hence 
electrical connections only could be provided. It was 
also necessary to provide means for matching the feed 
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Fig. 1. Large boring mill fitted with electronic feed control. 


rate and table speed, to give a constant feed per 
revolution as the table speed was changed. 

Electronic control provided the accurate speed 
matching required, and the static nature of the equip- 
ment permitted it to be housed in the arm. The wide 
range of motor speed available eliminates much 
gearing and permits the operator to change the feed 
speed while cutting. 

The speed range obtainable on such drives may 
exceed 100: 1, the limit generally being determined 
by the mechanical characteristics of the driven 
mechanism at very low speeds. 

The facility for changing speed smoothly and con- 
tinuously whilst cutting has a useful application in 
maintaining constant cutting speed on a facing opera- 
tion on a lathe or boring mill. The speed of rotation 
of the work is automatically increased as the tool 
approaches the centre of rotation, so that work speed 
x radius of cut remains constant. 

When using carbide tipped tools on an intermittent 
cut, such as when planing, tool life is improved if each 
cut is commenced at low speed and then accelerated. 
Time can also be saved on planing operations, such 
as machining pads on a baseplate, if the table speed 
is increased while cutting air. 

Such facilities as these are easily incorporated in or 
added to an electronically-controlled drive. 

A planer equipped with a 50 h.p. electronically 
controlled table drive is shown in Fig. 2 and the 
electronic panel is shown in Fig. 3. This equipment 
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was designed to dispense with all heavy duty arma- 
ture contactors, with a consequent reduction in both 
bulk and maintenance. 

Most electronic motor controls include a circuit 
which automatically limits motor current, and hence 
motor torque, to a safe maximum value. This feature 
is particularly useful on planer drives, as it ensures 
that the table reverses smoothly and as rapidly as 
possible. 

One limitation inherent in variable motor speed 
drives lies in the fact that when the motor speed is 
reduced, then its maximum power output is also re- 
duced, approximately proportionally, whereas with a 
variable gear ratio drive, the full motor horsepower 
is available at all output speeds, provided that the 
mechanical transmission is designed to carry the high 
torques at low speed. While not generally of great 
importance for feed drives this limitation restricts the 
application of variable speed motors to spindle drives. 

After simple feed motions, the next step in con- 
trolling a machine tool is to make one or more of its 
feed motions take up a chosen position with respect 
to the spindle or bed. 


Automatic Positioning 
End Rods 

Positioning of a machine tool slide is closely bound 
up with methods of measurement. The simplest types 
of system use end rods—a set of measuring bars cut 
or adjusted to a length corresponding to the distance 
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at which the slide is required to position itself from 
a chosen fixed datum point. The slide is power 
driven towards the datum until the end rod is con- 
tacted and operates a limit switch, cutting off power 
and stopping the slide. For accurate work, the final 
stages of the run-in must take place at low speed to 
avoid over-running the correct setting. 


Built-in measurement 

Sets of end rods may not constitute a very 
convenient means of storing set-up information, and 
when the job quantities do not justify the manufac- 
ture of special sets of rods, adjustable micrometer 
rods must be used. 

Operation of the machine can be simplified and 
speeded up by building into the machine some means 
of measuring its own displacement. With such 
systems, the operator is provided with a set of dials, 
one for each digit of the setting dimension. When 
the “ operate” button is pressed, the machine auto- 
matically positions itself at a distance from the datum 
point corresponding to the dimension displayed on 
the dials. 

The built-in measuring system may comprise sets 
of end rods, of which appropriate selections are 
assembled coaxially by the automatic mechanism in 
accordance with the operator’s dial settings. Between 
successive settings, the machine must move far enough 
away from its datum point to permit the maximum 
available combination of end rods to be assembled. 

Remote position control using synchros has been 
extensively developed for military applications.’ 
The techniques are directly applicable to positioning 





a machine table if the gear quadrant which drives the 
synchro gear train on the gun or radar aerial is re- 
placed by a straight rack on the machine table. The 
master synchros which control the positioning are then 
set in their appropriate angular relationship by the 
operator’s setting dials. 

Unlike end-rod systems the setting may be 
approached from either side, though accuracy con- 
siderations may suggest making the final approach 
always in one direction irrespective of the direction 
of initial approach. 

As difficulty may be experienced in keeping the 
rack and pinion sufficiently clean and accurate, 
systems have been and are being developed in which 
the measuring system does not involve a mechanical 
drive from the slide. An N.P.L. development in the 
manufacture of optical gratings has led to one such 
system in which machine motion is measured by high 
speed counting circuits. This has been described 
elsewhere.’ 

A system employing electromagnetic methods is 
illustrated in Fig. 4. This shows a length of measur- 
ing bar of magnetic material, having a series of holes 
bored one inch apart and filled with non-magnetic 
inserts—-see Fig. 5. This is mounted on one portion of 
the machine—such as the machine table—while the 
detector head (Fig. 6) is mounted on the adjacent 
portion such as the machine bed. The detector head 
comprises a differential transformer carried on a small 
slideway along which it can be driven in either 
direction by a small electric motor. 

The operator’s control desk (Fig. 7) has a set of six 
dials on which the ordinate dimension can be set up 


Fig. 2. Planer equipped with 
50 h.p. electronically controlled 
table drive. 
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Electronic panel. 


Fig. 3. 


manually, the dimension then being displayed as a 
row of digits, e.g., 12.3456. The four dials correspond- 
ing to the decimal portion of the dimension operate a 
set of master synchros which co-operate with a 
corresponding set geared to the detector head drive. 
The detector head is driven by its motor until these 
synchros are in alignment, thus positioning the detec- 
tor head in accordance with the decimal portion of 
the dimension. 

The two dials displaying the integer portion of the 
dimension drive a single master synchro which co- 
operates with a corresponding synchro on the main 
leadscrew drive gearbox, and controls the power drive 
until the slide travel is within about }” of its correct 
position, when control of the drive is transferred to 
the detector head. The positioning process is com- 
plete when the poles of the detector head are sym- 
metrically disposed with respect to the nearest hole. 

The control desk shown in Fig. 7 has two sets of 
dials controlling a pair of perpendicular motions. A 
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Fig. 4. (above) and 5. (below) System employing 


electro-magnetic methods. 





co-ordinate setting arrangement is thus achieved 
which is applicable to a wide range of boring 
machines. 


Recorded Data 

Instead of dialling in the required co-ordinates 
these may be recorded in the form of punched tape 
or cards, or as a magnetic recording. 

The operator’s dials can then be set up auto- 
matically from the recorded data, or if a visual display 
of the set-up is not required, the recorded information 
may be compared directly with the position signals 
fed back from the machine, and the slide positioned 
to give a null signal as before. 


Automatic Set-Up Systems 

In an automatic machining line set up to produce 
one particular product, the only changes in set-up 
required are those consequent upon tool wear. Auto- 
matic machining can be extended to cover production 
schedules requiring successive production of a number 
of products which are generally similar as regards 
type and sequence of machining operations, but 
differing in dimensions and numbers of operations. 

Such a system would not be economic if all the 
setting up of machines and handling gear were 
carried out manually. It becomes feasible if the com- 
plete set-up instructions are stored in the form of 
recorded data, which when fed through the machine 
converts the complete set-up in a matter of seconds. 

The greater part of such a conversion would be 


























Fig. 6. Detector head. 


carried out by simple contacts, relays, limit switches 
and actuators, but electronic control offers solutions 
to many of the more complex problems. In particu- 
lar, automatic resetting of feed rates and spindle 
speeds is straightforward, and feed travels can also be 
controlled by measuring systems such as those just 
described. 

The sequence of events in such a production line 
will differ with the product in all but the simplest 
cases. Control of sequence is inherent when signals 
controlling the initiation of all the various operations 
are recorded in correct sequence and timing on mag- 
netic tape. When the tape is fed in an endless loop 
through the play-back system, the machine line pro- 
duces one part for each reading of the tape. 

In such a system, two feed motions on one machine 
may be operating simultaneously. If the two in- 
dependent feeds are co-operating to control a single 
form, it is not generally satisfactory merely to initiate 
the two motions simultaneously. Although their 
speeds may be closely controlled, the inevitable small 
errors will cause a cumulative mis-match between the 
two feeds and consequent error on the work. 


For such applications it is necessary to control the 
individual slide positions (as distinct from their speeds) 
to ensure that the two motions remain correctly co- 
ordinated. 

The most straightforward principle of control to 
achieve this is automatic tracer control. 


Automatic Tracer Control 
Single Dimension Control 

One of the most familiar forms of automatic 
machine tool control is the copying lathe equipped 
with hydraulic tracer control of its cross-slide motion. 

Lathework commonly requires a very low cross- 
slide feed rate, together with high momentary 
acceleration when the direction of cut changes. 
Hydraulic control is well suited to meet these con- 
ditions and electronics have difficulty in competing. 
However, for tracer drives requiring high velocities 
with moderate accelerations, electronic control offers 
much better performance than can be obtained with 
simple single-stage hydraulic control. 

One such application involving milling eccentric 
workpieces is shown in Fig. 8. 

A single dimension tracer-controlled feed is nor- 
mally used in conjunction with a separate constant 
speed feed motion. The total combined feed rate is 
thus made up of a constant component, plus a vari- 
able component, the magnitude of the latter and 
hence the magnitude of the total feed depending on 
the shape of the workpiece. This variation in feed 
rate may in adverse circumstances produce poor work. 





Fig. 7. Control desk. 
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There are also some forms which cannot be copied 
by automatic control of one motion only. In both 
cases, automatic control of two perpendicular feed 
notions is required. 


Two-Dimension Tracer Control 

Two-dimension tracer control cannot be considered 
as merely two single-dimension controls superimposed. 

If stepless following is to be achieved, the two 
feed motions must be controlled to give a ratio of 
feed speeds such that the total motion is in a direc- 
tion tangential to the template. The direction of 
travel must also have a superimposed correction if 
pressure of the stylus against the template tends to 
vary from its nominal value. A number of electronic 
systems are now on the market giving this form of 
control. In each case the feed speeds are varied by 
controlling D.C. feed motors. 


Three-Dimension Tracer Control 

The term ‘ three-dimension control’ has been some- 
what loosely applied to any form of tracer-controlled 
machine cutting forms which vary in all three dimen- 
sions. Many of these are, in fact, only single-dimension 
controls very similar to those used on copying lathes. 

Due to the widely-varying slopes in typical work- 
pieces, die-milling machines such as that shown in 
Fig. 9 require automatic control of more than one 
dimension to achieve satisfactory results. The majority 
of work is carried out by a two-dimension tracer 
control system giving simultaneous control of depth, 
together with either vertical or horizontal feed, which- 
ever is appropriate to the workpiece. The third 
feed sets in motion an incremental feed at the con- 
clusion of each pass over the work. 





Fig. 8. Milling eccentric workpieces, 
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The concepts of a system in which three mutually 
perpendicular feed motions are under simultaneous 
tracer control is not easy to visualise, nor are its 
practical applications obvious. Nevertheless, there 
is a need for such controls in some sections of industry. 

When the stylus of a two-dimension system contacts 
the template, there are two possible directions of feed, 
clockwise and counter-clockwise, and the choice may 
be determined by a two-position switch. 

If, however, the stylus of a true three-dimension 
system meets the model, it has an infinite choice of 
directions in which it can proceed, while tracing over 
the model. It is thus necessary to provide the machine 
with some additional information as to what is re- 
quired of it. 

This can take one of two general forms. If the 
stylus touches the model in two separate places, such 
as the bottom and side of a steep walled cavity, then 
there is only one possible line of feed which main- 
tains both points of contact, and the direction 
ambiguity is reduced to the clockwise/counter clock- 
wise choice of the two-dimension system. 

If only one point of contact exists, then some 
additional external control must be imposed. There 
are various possibilities, but the one which appears 
to be of the most direct practical value is to co- 
ordinate two of the feed motions to bear a constant 
ratio to one another. The tracing path is then a 
straight line when projected into the plane containing 
the feed motions so controlled. The choice of ratio, 
which can be separately adjustable, determines the 
inclination of the projected path to the machine axes. 

There is now a considerable interest in storing 
“shape” information in the form of a magnetic 
recording instead of a solid model. 

Recorded data, besides determining the final form, 
also determines the complete cutting procedure. It 
is thus necessary to record all roughing cuts in addi- 
tion to the final cut. 

There will be some applications in which a given 
result may be obtained either by copying from a 
model or by reproducing from recorded data. 

With a view to promoting discussion, some of the 
relative merits are given below: 


For models 

1. Models are readily understood, checked and 
inspected by machine shop personnel. 

2. One model serves for both roughing and finish- 
ing cuts. 

3. Modifications to models and reworking can be 
carried out on shop floor. 

4. Operator has a visual check in terms of tracer 
deflection that the operation is proceeding 
correctly. 

5. It is easy to rework selected portions should this 
be necessary due to a blunt tool or other cause. 

6. The operator can control the cutting rate in 
accordance with the degree of machine vibration 
or other limiting factor. 

7. No re-alignment problem following failure of 
electricity supply. 


For recorded data 
1. No model storage problem. 
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Fig. 9. Die-milling machine. 'y aa 


2. Capacity of a given machine tool 
practically doubled. 

3. Should be more accurate. 

4. Machine can be worked at 
maximum capacity provided that 
machining problem is thoroughly 
understood. 

5. Shorter set-up time. 


Machine Tool Design 

The majority of the problems of 
automatic machining belong purely to 
the sphere of machine tool design. 
However, when a machine is to be con- 
trolled by separate electronic or other 
type of automatic control equipment, 
the performance of the whole becomes 
a joint responsibility of the machine 
tool and control system designers. 

Unfortunately, automatic control frequently makes 
demands on the mechanical system beyond those 
normally experienced in conventional machine tool 
design practice. Consequently, machines designed in 
accordance with established practice may give dis- 
appointing results when automatic control is applied. 

Although the control engineer can and does devise 
ways and means of alleviating some of the worst 
resulting effects, he can never eliminate them and, 
very often, devices which relieve one problem may 
accentuate another, or introduce some other limitation 
of their own. It is, therefore, important that the 
machine tool designer should understand thoroughly 
what the automatic control will attempt to make his 
machine do. 

To take a simple example, in an automatic 
positioning system operating a machine table feed, 
the travel of the table may be measured directly at 
the table or indirectly by measuring the rotation of 
the feed motor. 

To the control engineer, the second method pre- 
sents a simple problem and he can be quite sure of 
positioning his motor to within a very close tolerance. 

However, the position taken up by the table then 
depends on the mechanical transmission from the 
motor, and it is not unusual to find that it can be any- 
where within about plus or minus ten thousandths of 
an inch of its correct position. The backlash between 
a leadscrew and nut commonly exceeds this figure 
and, with a fully loaded table, a leadscrew conforming 
with usual practice may be compressed or stretched by 
five thousandths or more. 

The machine tool designer therefore tells the con- 
trol engineer that, to eliminate these errors, he must 
measure his displacements at the table. 

The resulting control system may find that during 
its final run-in to the correct setting, the table speed 
talls so low that stiction takes charge, and the table 
stops a thou. or so short of the correct position. The 
measuring system at the table detects this error, and 
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causes the control system to build up motor torque to 
restart the table. Shafts twist, keys yield a little, 
gear teeth bend, and leadscrews stretch, all in a 
manner reminiscent of the stretching of a catapult 
elastic until stiction is overcome, and the resistance 
to motion falls to the lower value usually exhibited 
by running friction. 

The table, like the catapult, leaps forward, and 
overshoots by a thou. or so. The measuring system at 
the table detects this error and repeats the correcting 
sequence. The table thus “hunts” around the de- 
sired setting. 

Of the various mechanical deficiencies, backlash is 
usually the most difficult to overcome. 

If right-angle drives are unavoidable, they should 
be placed well before the final gear reduction, in 
order to minimise the increasing backlash to which 
wear makes them subject. 

Elastic yield, or wind-up can, by suitable design, 
be reduced to small proportions. It is particularly 
desirable to avoid long shafts running under high 
torque at low speed. 

Leadscrew yield is primarily due to compression or 
extension, torsional yield generally having a much 
smaller effect. The yield can be reduced by provid- 
ing axial constraint at both ends of the leadscrew, 
although this introduces secondary problems due to 
differential expansion. 

A particularly difficult defect, which has been 
termed “ plastic yield ””*, has the effect of backlash 
which varies, sometimes quite violently, with the mag- 
nitude of load transmitted. It is generally due to the 
movement of keys in keyways, solid couplings and 
such devices in which fits which would normally be 
regarded as good, permit sufficient movement under 
heavy load to upset the performance of the control 
system. 

The effects of cutter vibration must not be over- 
looked. Although it is true that iron castings absorb 
vibration energy, this effect cannot be relied on to 
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ensure that no vibration reaches the measuring point 
on the machine. 

Summarising, if optimum results are to be obtained, 
a machine tool employing automatic control must be 
designed throughout with its operating conditions in 


mind. Automatic controls of any other than the 
simplest kinds cannot be regarded as mere attach- 
ments, and the use of this term is to be deprecated for 
any such installations. 
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Professor Matthew 


T is appropriate at a Conference dealing with all 

aspects of the Automatic Factory, to give some 
thought to the university education and training of 
the scientists, engineers and managers upon whose 
combined efforts the successful design, construction 
and operation of the new automatic production lines, 
now envisaged, become more and more dependent. 
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and other specialised fields. 


British universities are independent institutions, 
self-governing under Royal Charter, and performing 
an important role in the national life as established 
centres of learning and research in all fields of know- 
ledge. They are no longer remote ivory towers, but 
have become highly responsive to social and industrial 
needs and this response has greatly changed the size 
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and relative importance of university education in 
recent years. 

In this discussion we are primarily concerned with 
the question of where British universities stand today 
in relation to industrial needs for scientists and 
technologists in the new era of automatic production 
lines. 

It is proposed to consider the implications of these 
changes by reviewing : 

(a) the present day relationship between univer- 
sities and industry; 

(b) recent developments in university education 
designed to meet industrial needs; 

(c) future lines of action. 


The Present Day Relationship Between Univer- 
sities and Industry 

(a) University Expansion 

British universities have undergone a process of 
rapid expansion and change during the past 50 years. 
To increase from an output of a few hundred 
graduates (mostly in Arts subjects) each year in 1900 
to the present annual output of nearly 30,000 
graduates is a great achievement. 


Table 1—British University Expansion 1920 - 1953 





Degrees & Diplomas Awarded 























Total Total Total 
P Tech- ‘ 
Year | jacome | (all. sub- | science| nology | Science & 
1920-21 | £1 8,508 | 1711 | 1413 | 3124 | 36.7% 
1938-39 | £6.7 15,909 | 2809 | 1648 4457 28% 
1952-53 | £29.7 | 226,429 | 5745 | 3364 9109 34.5% 




















In addition to an increase in size, a great change 
has taken place in the range of subjects studied. These 
have become increasingly specialised, particularly in 
the field of pure and applied sciences, including all 
the branches of engineering science. Whereas in 
1900 there were only a handful of graduates in 
science and technology, today the output is 10,000 
graduates each year, some taking up teaching or 
advanced research work, but the majority going into 
industry, as graduate trainees. 

As a result of this expansion nearly 5° of the 
population now has an opportunity to attend the 
university and at the same time a great volume of 
scientific and engineering research is now going for- 
ward. British universities, for both reasons, now 
occupy a position of increasing importance in our 
predominantly industrial nation, and the relationship 
between universities and industry has changed 
accordingly. 


(b) University and Industry — An Informal 
Partnership 

In effect, an informal partnership has been 

established, with industrialists sponsoring new Univer- 

sity Colleges, new Departments, research laboratories, 

new Chairs, and research fellowships, and thus help- 

ing universities to develop teaching and research work 


in specialised fields. One British company alone 
supports 70 Research Fellowships at British universi- 
ties each year. Many industrial leaders today 
recognise that the research results and the discoveries 
made in university laboratories or by university 
trained men working in industrial laboratories form 
the basis for industrial expansion and change, and 
they are accordingly becoming more closely linked up 
with university work. 

Every country in the world is becoming industrial- 
ised and self-sufficient in many of the types of goods 
previously manufactured here. It is therefore impera- 
tive that British industry should keep moving ahead 
in research and development work, especially in fields 
where our resources of skilled craftsmanship, allied 
to new scientific and technical knowledge, can create 
new automatic means of producing established goods 
at lower cost or, alternatively, new demands for 
completely new products, new materials and new 
types of service. 

The latter trend is seen in the modern examples- of 
the jet-engined aircraft and the nuclear power station, 
both of which required a large scale expenditure of 
advanced research and development effort in universi- 
ties and industrial laboratories before the new manu- 
facturing industries could be brought into being and 
exports could start. 

There is no doubt, however, that as a result of the 
intensive research efforts of the last 15 years scientific 
discovery and invention has far outstripped the 
assimilation capacity of most British industries for 
new ideas, new materials and new automatic control 
equipment and means of production. In a number 
of cases, scientific research work has been successfully 
completed or the discovery recorded, but there has 
been a gap between the scientist and the production 
engineer which has held up development in this 
country. For example, the magnetron valve, vital in 
radar, was a Birmingham University research dis- 
covery, but it was developed for mass production in 
the United States. This situation stresses the need 
for continued university expansion. 


(c) Difficulties in Increasing University Output 

The post-war increase in university output has 
not been easily achieved, however, and lack of 
laboratory space and teaching staff are still limiting 
factors, the latter becoming increasingly difficult 
owing to the demand for qualified men, which has 
continued to arise at an accelerating rate from indus- 
trial companies, research associations, and _ the 
scientific civil service, all of which have expanded 
their expenditure on research in recent years. 

The present-day problem is thus one of balance 
between the trained man-power required for univer- 
sity teaching and research and that required for the 
development and applications of research results 
in industry. The rate of expansion of industrial re- 
search and development activity during the war and 
post-war period has been much more rapid than the 
rate of increase of university output of graduates. 
The Federation of British Industries has made a 
series of surveys in recent years, from which it may 
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be estimated that from 1938 to the present day there 
has been at least a tenfold increase in research ex- 
penditure and at least a four-fold increase in the 
employment of qualified university trained research 
and development staff in British industry. 


Table II—Expansion of Research in U.K. Industry 





Staff Employed 





Total Ex- . 
Year penditure bao | a Chemists | Engineers 
Millions 
1938-39 £6 10,000 4,000 


1945-46 £30 45,000 10,000 | 44% | 33% 
1953-54 £60 60,000 16,000 39% | 35% 


























(d) Industrial and Other Research Expenditure 
Industrial research expenditure is today more than 
twice the total expenditure on all university educa- 
tion and research. The 42 industrial research associa- 
tions add a further £5 millions expenditure each year 
to this total and beyond this is the Government 
expenditure on service research and development 
work, which amounts to over £100 millions per 
annum, exclusive of the cost of atomic research. 


(e) The Limiting Factors 

Against this background, the university educational 
and research effort may seem small indeed, but before 
reaching the conclusion that the universities must 
double the output of scientists and technologists, 
again, it is necessary to consider the possible sources 
of recruitment. A further increased input to science 
and technology could be obtained from only two 
sources—either by attracting a greater proportion of 
the undergraduates now being admitted to medicine, 
law, commerce, economics and arts, or alternatively, 
by increasing the total annual intake to the 
universities. 

While there has been some evidence in recent years 
of over-production of Arts graduates, and efforts are 
now being made to absorb this excess into industry, 
it is not at all likely that these men, although highly 
intelligent, have the special ability or the interest 
required to take up and succeed in a scientific or 
engineering career. In many cases, the problem starts 
at the school stage, where the present shortage of 
science teachers makes it difficult for many potential 
graduates to attain the necessary entrance level in 
mathematics and science. 

The ultimate limitation is the proportion of the 
school leaving population which has the inherent 
ability and intelligence necessary for success in 
university level work. 

The Barlow Committee, in 1945, came to the con- 
clusion that the university intake could be .about 
doubled within the reserves of intelligence by-passing 
the universities at that time. (N.B. 2° of the popula- 
tion reached the universities in 1945 and this number 
was only 40°/, of the potential population shown by 
tests to be equal in intelligence to the upper half of 
the university entrants). 

The numbers entering the universities each year 
have been almost doubled since 1945, and already 
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the note of caution against further expansion has been 
sounded. 

Dr. Eric Ashby, Vice-Chancellor of Queen’s 
University, Belfast, at the F.B.I. Universities and 
Industry Conference in 1952, pointed out that in 
1912, of the 379,700 boys in the U.K. who reached 
the age of 18, only 4,000 entered the university, 
mostly as fee paying students. In 1951, only 305,700 
boys reached the age of 18, of whom 16,537 entered 
the university, mostly on a scholarship or educational 
grant basis. The implications of this change are that 
the universities now have first choice of the most 
intelligent 5°/, of the population each year. Industry 
has therefore to wait some four or five years before 
these men become available, and when they 
eventually enter industry, a further period of practical 
training and experience is necessary before they can 
begin to apply their scientific training constructively 
and thus to make their contribution to industrial 
progress. 


(f) The Problem of Balance 

This poses an important question of balance. 
Should the intake to the universities be restricted so 
that a greater proportion of men of the highest 
intelligence can go direct into industry for direct or 
sandwich type training as potential future production 
engineers and administrators? 

It is, of course, recognised that a very considerable 
stream of men of the highest intelligence level is still 
going direct into industry each year, and then often 


engaging with great success in part-time technical 
education. 


Recent Developments in University Education 
Designed to meet Industrial Needs 

(1) Methods of Meeting the Challenge to the 

Universities 

Turning now to review recent university develop- 

ments in technological education, these have aimed : 

(a) to provide a basic education in applied 

science at the undergraduate stage, special- 

ised into mechanical, electrical and chemical 

engineering, and latterly into “ production 

engineering” as a subject developing either 

within or from a background of mechanical 

engineering, and embracing such subjects as 

industrial administration, industrial law, 

enterprise economics and costing. New 

undergraduate courses are about to be started 

up at Nottingham, Imperial College and 

elsewhere. These are starting late because 

until recently it has not been considered 

that production engineering could be treated 


adequately as an undergraduate subject at 
university level. 


(b) to provide post-graduate training in research 
methods, in pure and applied science sub- 
jects up to M.Sc. and Ph.D. level. Graduates 
are today studying and conducting advanced 
research on a wide range of specialised sub- 
jects, many of which are directly relevant to 
the development of automatic production 
methods (See Appendix B.) 

















(c) to provide post-graduate education for 
graduates in applied science subjects. This 
type of post-graduate study and training is 
directed not to training in research methods, 
using the specialised research project as the 
basis, but to the further systematic education 
of graduates in the application of scientific 
methods and tools (such as_ statistical 
methods) to new types of industrial problem 
and in the new specialised knowledge re- 
sulting from research beyond the level of the 
bachelor’s degree. This development, which 
has taken place during the past few years, 
is already recognised as being of the utmost 
value in closing the gap between advanced 
university research and industrial application. 
In consequence, more and more graduates 
are now returning from industry each year 
to umiversities wherever there are _post- 
graduate courses of studies available to 
enable them to gain advanced specialised 
knowledge, or to learn how to apply scientific 
methods to a wider range of engineering 
production and management problems. These 
courses generally occupy one year ( a list 
of post-graduate training courses is given in 


Appendix C). 


(d) to provide opportunity for study and discus- 
sion between university research and teach- 
ing staff and industrial managers and 
production executives, a number of universi- 
ties are now providing short two up to ten 
week refresher and appreciation courses, in 
some cases on a part-time or evening basis, 
and in others, as at Birmingham, on a full- 
time residential basis. The subjects treated 
in this way range from the industrial applica- 
tions of electronics and thermodynamics to 
the application of work study and opera- 
tional research methods to industrial prob- 
lems. Many of these short executive level 
courses, particularly in the management 
field, are organised on a seminar or case 
study basis, and they provide an important 
means for bringing home to the senior 
engineer and manager the implications of new 
research work and technological develop- 
ments. 

In these different ways, British universities are 
already meeting the challenge of the new techno- 
logical age and laying down the foundations in 
education and research for the automatic production 
lines of tomorrow. 


(2) The Challenge to Industrial Management 
There is some evidence, however, that many 
industrial managers are not aware of the possibilities 
of a more active partnership with the universities. 
While the demand for graduates from established 
branches of applied science continues unabated, there 
is still a very limited demand for advanced level post- 


* Science and Industry—the Pattern of the Future?”. 


First Fawley Lecture at the University of Southampton, 
1954. 





graduate training. In consequence there is only a 
small output, amounting in all to possibly 50 or 60 
highly trained engineers each year, from these different 
post-graduate courses, although these men are 
urgently required to design, instal and manage the 
highly mechanised automatic production lines which 
are now possible, or the highly advanced technical 
products for which the basic research has already been 
completed. 


Future Lines of Action 

From this outline of the present position, the 
pattern of future action required to improve the 
educational and research facilities in the field of 
engineering production and management at British 
universities may be sketched. 

First of all, closer liaison must be established be- 
tween university departments of pure and applied 
science and industry. The great Massachussets 
Institute of Technology has a large office near the 
entrance which contains the “ Department for Co- 
operation with Industry ”. It is open to any industrial 
company to call at this office to be put into touch 
with a particular department or individual Professor 
or research fellow, on a problem which may be con- 
cerned with engineering education in a _ particular 
field, or with an industrial production problem which 
may be easily solved or which may start off a line of 
fundamental research thought. 

Many British universities might improve their 
working relationships with industry in this simple 
way with advantage to their research programme. 

Secondly, the professional engineering institutions 
in this country have traditionally maintained a close 
link with educational work and developments in the 
universities. This is a link which it will shortly be 
possible to strengthen in a number of British universi- 
ties now engaged in developing specialised Profes- 
sorial Chairs, Readerships and lectureships in the 
field of production engineering and management. 
The Institution of Production Engineers would be 
well advised at this stage to consider again how best 
it can take an increasing share with industrial and 
university leaders in the responsibility for expanding 
and using university educational and research re- 
sources, to meet the challenges of the automatic age. 
This does not mean, however, that there should be 
any more than an informal partnership between the 
universities, industry and the professional institutions. 
As Sir Harold Hartley has pointed out*, “ the 
universities must remain the stronghold of funda- 
mental, uncommitted research, on which the creative 
stimulus of their teaching will so much depend ”. 

The challenge of the automatic factory is that it 
requires the active co-operation of specialists in 
instrumentation, in electronic computing and control 
equipment, in servo-mechanisms, in the production 
technologies, and in product design. 

All these professional production engineers and 
other specialists are linked with fundamental and 
applied research at the universities, and our progress 
in the automatic age depends increasingly upon the 
application of the feed-back principle between 
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universities, and industries in which automatic pro- 
duction is now possible, and the professional institu- 
tions, so that the time lag between invention and 
discovery and education and industrial application 
may be minimised to the national advantage. 

This Paper has been concerned only with develop- 
ments in university science and technology. 

It should not be overlooked, however, that the 





University Faculties of Medicine, Law, Arts, Econo- 
mics and Social Science are also engaged in active 
research and expansion. 

These faculties also have an important contribution 
to make to the solution of the many economic, social 
and educational problems already arising from indus- 
trialisation and from the development of new 
production methods. 





APPENDIX A 


Some Findings of Advisory Committees 


In 1945, the Barlow Committee, at the request of 
the Lord President, made a study of British scientific 
manpower resources, and estimated that “to meet 
the future demand for scientific research and develop- 
ment staff, it would be essential to double the 
university output of science graduates of all kinds at 
the earliest possible moment . . . by expansion within 
the existing universities”. Compared with some 
50,000 qualified scientists in 1945, it was estimated 
that the 1955 demand would be not less than 90,000 
of whom 45,000 would be teachers in universities and 
secondary schools. 

The report commented “ it is only to the universi- 
ties that we can look for any substantial recruitment 
to the ranks of qualified scientists Generally 
speaking, the university is an essential stage in a 
scientist's education, and . . . the technical colleges 
will be hard put to it to produce the number of 
technologists that are required to support and apply 
the work of the scientists ”. 

The Barlow Committee considered that “the 
universities should aim, by the provision of courses 
in the engineering sciences and of full facilities for 


post-graduate research, to attract into technology a 
greatly increased (i.e. doubled) number of students 
of outstanding ability ”. 

The Percy Committtee on “ Higher Technological 
Education” which reported to the Minister of 
Education in 1945, suggested that both the universi- 
ties and technical colleges must undertake to share 
the responsibility for the education of future senior 
industrial administrators and technically qualified 
industrial managers. 

The Percy Committee, referring to the need for a 
large increase in the number of “ engineer-scientists ” 
and “development engineers”’ capable of appreciat- 
ing the latest progress in the research laboratories 
and of applying the results in industry, suggested the 
development of full-time technological courses of 
university degree standard at a selected and limited 
number of technical colleges. 

The Urwick Committee in .1947 followed with 
detailed recommendations covering the scope of 
Education for Management in Technical and Com- 
mercial Colleges, which have since been implemented 
in most major Colleges of Technology. 


APPENDIX B 


Some Research Subjects Related to the Problems 
arising in Automatic Production being investi- 
gated at British Universities. 


(Extracted from “Scientific Research in British 
Universities 1953 - 54°’ H.M.S.O.) 


Birmingham: 

Automatic control systems 

The behaviour of a human operator working a 
controller 

Investigation of hydraulic lock 

Organisational methods 

Pattern of output of workers engaged in repetitive 
operations 
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The nature and acquisition of industrial skills 


Bristol: 
Problems related to machinery for control purposes 


Cambridge: 


Automatic process control 
Thermostatic control 
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Problems in vibrations, servo-mechanisms and 
gearing 

The electro deposition of metals and alloys 

The mechanism of electrolytic polishing 

Application of high speed automatic calculating 
machines 

Comparison of control levers 

Watch keeping tasks and effects of lack of sleep 

Studies of visual problems 


Durham: 
Automatic control systems and analogue computers 


Edinburgh: 


Vibration problems 


Glasgow 


Electrical measurement and recording of mechani- 
cal vibration 


Leeds 


Lubrication in metal working operations 
Methods of metal cutting 


Liverpool: 


Traffic flow problems 
Surface effects in metals 


London: (Queen Mary College) 
Automatic control systems 


Manchester: 


Engineering developments of electronic digital 
computers 

Application of electronic digital computers 

Non-linear servo-mechanisms 

Electronic techniques for flow measurement 

Servo-mechanisms 


APPENDIX C 
Some Full-time University Courses at Post- 
Graduate Level in Technological subjects related 
to Production Engineering. 


Birmingham: 
Engineering Production ; : . | year 
Industrial Metallurgy 
Chemical Engineering ‘ 
Advanced Thermodynamics . 


Cambridge: 
Chemical Engineering ‘ ; . 2 years 
Theory of Structures : : : = 
Industrial Metallurgy . . . . 1 year 


Durham: 
Production Engineering ; : = 
Applied Electronics. : ; ‘ at 
Fuel Technology . . ; , ‘ ma 
Leeds: 
Concrete Technology . : ‘ . I year 
Manchester: 
Production Engineering : . . I year 
Dyeing and Colouring . ; é ; Bi 


Some Short Refresher and Management Training 
Courses at British Universities. 


Birmingham: 


The Application of Work Study . .  2weeks 
Production Planning and Control . - 
Process and Product Development 

The Use of Operational Research is 
Industrial Application of Electronics. ws 


Thermodynamics 


Oxford: 


Business Management 


Leeds: 


Administrative Practices 


Manchester: 
Nuclear Engineering 


4 weeks 


2 weeks 


6 weeks 
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University Education and Industrial Production 
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Efficiency 


Undergraduate 
- University Training in Research Methods > 
Research Specialised Post-graduate Studies > 
Management Appreciation Studies 
Advanced Management Studies 
Research Research Depts. in Government 
Associations a Industrial firms i Research 
PERA, etc. Laboratories 
N.P.L. etc. 
; New ideas 
Inventions < 
Research Discoveries 
L 
Engineering Recognition 
Problems and Interpretation a 
~ > Formulation of Development 
Project 
Management Decision to ‘a 
Proceed - 
Setting up and Operation of 
m Problems Development Project or < ~ 
i Pilot plant 
| 
Engineering Interpretation 
Problems of results and a 
Formulation of Full Scale i 
Project 
Management Decision to - 
Proceed - 
Construction and Bringing 
Problems into operation of Full Scale < _ 
ro Production Plant 
Management Control and 
Problems Improvement of Operating < 
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Mr. Fletcher 


T the invitation of the Institution of Production 
Engineers, this Paper has been addressed to the 
title: “The Automacic Factory: How will the 
Trades Unions React?” There is some doubt as to 
whether trade unions are likely to be faced with 
what is sometimes described as a completely auto- 
matic factory—as though there will be an absence 
of even maintenance workers. The quescion is better 
posed in reference to trade union reaction to the 
rapidly increasing use of automatic processes— 
automation involving automatic production, instru- 
mentation, and control, including electric com- 
puters. Condicions vary from industry to industry, 
and from firm to firm, and trade union reaction will 
depend very largely on how it is introduced in 
individual workplaces. Generalised prophecy on 
such a detailed problem would therefore be mislead- 
ing, and the aim of this Paper will be to discuss 
those factors which themselves largely determine 
what action trade unions will take, and co add a few 
personal observations. 


No “ Automatic ” Trades Unions 

In the first place, whatever automatic controls are 
introduced into manufacturing and other processes 
it is the processes which are being thus controlled 
and not workpeople or their trades unions. The 
unions will not be “ automated ”: they will continue 
to be the basically voluntary organisations which 
have emerged in this country to defend and advance 
workpeople’s interests in the hurly-burly of a price- 
controlled economy. Their members are neither 
angels or robots, but human beings with all their 
heaven-sent differences and peculiarities, What- 


Scientific Advisory Committee. 


ever internal structural or organisational changes 
occur, unions will continue to seek the traditional 
reasonable justice for their members with the same 
typically British blend of good sense, integrity (and 
occasional irresponsibility) which characterises their 
activities at present. They will continue to seek 
opportunities for increasing earnings and reducing 
hours of work from existing standards, a task which 
automation must assist. But they will coniinue te 
reject suggestions for a national wages policy based 
on any centralised formula, preferring to rely on 
good sense and good faith, and decentralised dis- 
cussions on the facts of existing situations. Such 
organisational improvemenis as do occur within the 
Trade Union Movement are likely to be consistent 
with the current trend towards equipping, by 
specialist training, union officers to deal with prob- 
lems of industrial development in more detail than 
previously. 

Trade unions in the U.K. do now operate in 
accordance with any specified basic principle, but in 
looking after their members’ interests they respond 
to conditions as they find them or as they expect 
them or fear them. Fears may be greater than real- 
ity and are even more potent motives. 

Unions tend to be conservative organisations; 
they may demand changes but they do not always 
like change; particularly are they afraid of the dark, 
and changes which cannot be properly seen or fore- 
seen. There is plenty of dark about automation and 
the so-called automatic factory, and plenty of loose 
talk on the subject. New technical terms are being 
bandied about, often indiscriminately, while every- 
one makes a different guess about the rate at which 
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the techniques will be introduced. The word “ auto- 
mation” has emerged quite usefully as a general 
term for almost any development of automatic 


production and control, but conjuring up to many 
not only trade unionists—the idea of a new 
industrial phenomenon (just over the horizon) of 
such labour-economising significance in factories or 
in offices that unions may find it difficult to protect 
their members from all its consequences. The 
dangers of using technical jargon indiscriminately 
scarcely needs emphasising. Its use confuses the 
situation and often contributes to wild and ex- 
aggerated accounts of the “shape of things to 
come.” The truth is, and I will return to this, that 
the rate of development and the probable extent 
of automation is not known. However, it is also true 
that many examples of automation exist in this 
country at the present time. How have the unions 
reacted to these existing examples? 





Trades Unions can Welcome Automation 

British trades unions have not opposed develop- 
ments of automatic production and control. Indeed, 
there is evidence of welcome from trades unions, and 
not only because its contribution to industrial 
efficiency increases the kitty out of which trade 
unions have to extract higher wages. They are 
aware that the electronic controls of an oil refinery 
or of a modern steel works permit a scale of produc- 
tion which would be otherwise impossible, while in 
the office electronic computers can provide a speedy 
precision in control which was previously unattain- 
able. Transfer machines in a factory making car 
engines are accepted as the standard method of 
large scale production in an industry short of skilled 
labour. These experiences are fairly widespread, for 
there are few industries in this country in which 
unions have not experienced, directly or indirectly, 
some form of automation and unions know by ex- 
perience that this way productivity is increased. 
They believe, in addition, that it is possible for 
health and safety hazards and the disturbing toll 
of industrial accidents to be reduced; and a little 
more physical and mental energy left at the end of 
the working day to take to the family. The aircraft 
automatic pilot is of tremendous assistance to mem- 
bers of the British Air Line Pilots’ Association, 
reducing individual strain and improving safety. It 
is the same with radar as an aid to ships’ navigation, 
or crane control by radio. The remote viewing of 
dangerous processes by television is now almost 
routine. Many of the more tedious, semi-skilled, 
semi-automatic occupations would make ideal tar- 
gets for complete automation, and we can expect a 
reduction in industrial boredom, the cause of so 
many difficulties. To the trade unionist, these 
associated advantages may well be of as much im- 
portance as increase in productivity and pay- 
packets. 

It is because these steady developments have 
taken place in conditions of full employment that 
there is less inclination among trade unionists in the 
U.K. than among some popular writers, to talk in 
terms of “ the second industrial revolution.” This is 
logical enough, for if we are going to talk in terms 
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of “ revolutions ” it is surely not pedantic to reserve 
that title for the earlier introduction of mass produc- 
tion techniques, the prerequisite of much auto- 
mation, with the operative’s job becoming repetitive 
and remote from the end-product; becoming not 
very satisfying, even frustrating. It is doubtful if 
the social consequences of this earlier change, from 
making things to doing things, are yet fully appre- 
ciated. The cevelopment of automatic production, 
instrumentation and automatic control is inevitable 
once production based on repetitive operation of 
fragmented jobs has become widespread, and the 
social consequences of one phase are intermingled 
with the other. 

Mass production is now a normal form of indus- 
trial organisation, accepted in principle as bringing 
benefits to workpeople, though scrutinised in prac- 
tice and in detail. It has been long associated with 
automation of one form or another. Trades unions 
have been prepared to co-operate, provided that 
their members have adequate protection from 
factors such as unemployment, and get a fair share 
in one form or another of the increased productivity. 
The general approach to the human problems of 
industrial development is indicated by the follow- 
ing extract from the T.U.C. Report for 1951: 

“ Arising from their consideration of prob- 
lems of trade union interest in the productivity 
of industry, the Production Committee has 
given attention to the effect of industrial 
developments on continuity of employment of 
workpeople. The General Council had already 
recorded its view that the introduction of new 
techniques and labour-saving machinery in 
order to increase productivity should not be 
opposed just in anticipation of redundancy. 
Nevertheless, even with full employment, a 
number of personal problems would be caused 
by the need for occupational changes. These 
could be minimised by suitable training 
schemes while normal labour turnover could be 
used to lessen the impact of industrial changes. 

“Note was taken of the schemes negotiated 
in certain cases whereby compensatory pay- 
ments have been made to workpeople declared 
redundant. The Production Committee took 
the view that it was the responsibility and 
practice of individual unions, rather than the 
T.U.C., to deal with these problems in the light 
of the existing circumstances in the firm and 
the industry, as well as with the associated 
problems arising from the increased produc- 
tivity obtained from the new techniques and 
machinery.” 

However far the Trade Union Movement accepts 
the widespread introduction of automation as in- 
evitable progress, trades unions will not be acquies- 
cent in the event. To a trade union automation 
implies more than extended mechanisation, instru- 
mentation and automatic control leading to in- 
creased productivity: it has a potential impact at an 
unprecedented rate on the stability of employment 
of trade union members; it introduces new job clas- 
sifications and affects wage differentials, and may be 
therefore somewhat of a nuisance or even a menace. 
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It is just the sort of industrial phenomenon on 
which trades unions must exert their influence, in 
matters of broad policy and in day-to-day problems 
of application and the defence of existing standards. 
They can never accept the thesis that just because 
a development can increase productivity resistance 
to its immediate or unqualified introduction is anti- 
social; certainly not before they have discussed it 
in detail. 

Trades unions may well accept that manage- 
ment’s intention in introducing automation is its 
contribution to industrial efficiency, generally in the 
interests of all: that its contribution so far has been 
consistent with trade union objectives and methods 
of increasing industrial efficiency: that changes in 
employment patterns resulting from automation 
have not been unmanageable: and that so far in 
this country it has helped to increase rather than 
decrease employment. Development at the present 
rate and in present conditions would cause few trade 
union difficulties, but who can guarantee a contin- 
uation of the present rate and present conditions? 

Trades unions would be failing in their duty to 
their members if they neglected to keep a very 
careful watch on the potentialities and implications 
of the present situation. With this in view, early in 
1954 the T.U.C. initiated through its Scientific 
Advisory Committee an examination of the prob- 
lem. A preliminary report has been made to the 
General Council and for some months has been 
receiving consideration by interested unions. 


The Contribution of Full Employment 

The basic reason why British industry has diges- 
ted so easily current doses of automation is the over- 
all condition of full employment and, indeed, the 
very real scarcity of important categories of work- 
people. In such conditions the pace of automation 
in these early stages has been tolerable: full employ- 
ment has been its natural lubricant. 

Full employment is a pre-requisite for full positive 
and detailed trade union participation in industrial 
development. In its absence the protective strand 
in trade union activity becomes dominant. This is 
not to say that unions would refuse to work with 
advanced production techniques, so much as that 
the degree of participation in matters of industrial 
development which has been built up in recent years 
could not survive the co-existence of technical ex- 
pansion and economic restrictionism. In other 
words, why should a trade union show enthusiasm 
for labour-saving devices and techniques when the 
labour of many of its members is rejected, however 
much it may be a management responsibility in 
those conditions to reduce costs? The trade union 
approach cannot be the management approach, for 
workpeople are the concern of the trade union 
whether they are in employment or without a job, 
while the most progressive management in the 
world has to think of labour primarily as part of its 
production schedule and as a constituent of costs. 

Nevertheless, a joint understanding should be 
possible that unless a market is available for the 
vastly increased output of consumer goods which 
automation makes possible, we shall be creating an 


intolerable madhouse. The political and _ social 
implications are obvious, and recall the remark 
(reproduced in the T.U.C. monthly journal Labour 
several months ago) made by Walter Reuther, when 
a Ford official showed him round their Cleveland 
factory where the nearest to an automatic factory 
was to be found. Pointing to one of the huge new 
machines working without human aid, the Ford 
engineer remarked: “* You know, not one of these 
machines pays dues to the United Automobile 
Workers.” Retorted Reuther: “And not one of 
them buys new Ford cars, either.” In other words, 
mass production of whatever form requires mass 
consumption. If industry does not solve this prob- 
lem, political solutions will be demanded. 

Trade unionists, and not only trade unionists, will 
be entitled to take a pretty poor view of any 
economy in which, on the one hand, automatic con- 
trols can allow a handful of people to direct large 
sections of industry, while on the other hand, the 
control of the economy is so inefficient that there 
is widespread unemployment. The increasing irh- 
portance of machines and the machine-making 
industries may make the economy more subject to 
fluctuations. In any event, in conditions of mass 
unemployment trades unions would want more 
effective government control of the economy, in- 
cluding perhaps further nationalisation; and, 
indeed, it may be that computers and other elec- 
tronic devices will make such integrated control of 
industry more smoothly and efficiently maintain- 
able. 


The Attitude of U.S. Trades Unions 

American trade union experience is interesting, 
but of limited value as a precedent. There, as here, 
now that automation has been experienced and its 
possibilities seen, concern is felt at its impending 
extension and prospective displacement of labour, 
at an unprecedented but apparently quite indeter- 
minable rate. This is unacceptable to the United 
States unions and they are demanding a national 
investigation of the problem. Here, we are awaiting 
a general D.S.I.R. report on automation as a step 
in the same direction—a report which should be 
developed into a study industry by industry. But 
in the U.S.A. the developments are taking place in 
an economy with what would be considered here a 
considerable degree of unemployment, in contrast 
with the U.K. overall shortage of labour. U.S. unions 
are coupling their interest in automation with 
demands for higher and guaranteed annual wages 
and a shorter work week, together with agree- 
ments covering severance payments, to displaced 
workers, and transferance and retraining proce- 
dures. Here in U.K. emphasis is on the maintenance 
of full employment, coupled with a regular examina- 
tion of possible improvements in wages, hours and 
working conditions, not excluding those used in 
U.S.A. to ease the impact on workpeople of the 
introduction of new machines. 

Not unnaturally it is the United Automobile 
Workers (U.A.W.-C.1.0.) which has taken the lead 
in formulating U.S. union opinion. At its 1953 
Constitutional Convention, it adopted a resolution 
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requiring a union study of new technological de- 
velopments and their implications for union 
members. In the foreword to the subsequent report, 
issued to the public earlier this year, Mr. Walter 
Reuther, President of the Union, wrote: 

“ The U.A.W.-C.L.O. and its one-and-one-half 
million members welcome automation, tech- 
nological progress, and the promise of the 
peace-time use of the power of the atom. We 
offer our co-operation to men and women of 
goodwill in all walks of life in a common search 
for policies and programs within the structure 
of our free society that will ensure that greater 
technological progress will result in greater 
human progress. It is in this spirit that we 
submit this report on automation and its 
relationship to the guaranteed annual wage 
for your consideration.” 

Mr. George Meany, President of the American 
Federation of Labor, recently writing in Fortune, 
commented : 

“In the next twenty-five years, the flexibility 
of collective bargaining will meet its severest 
test in the rapid changes in the technological 
structure of industry and the consequent whole- 
sale changes in the character of the labour 
force. This problem is symbolised by the term 
automation. By 1980 we may have completely 
‘automatic ’ factories, run by electronically set 
devices without the intervention of human 
hand. But we know from experience that pro- 
gress in technology does not occur in large, 
magical jumps, but grows out of past advances. 
Similarly, the attendant problems of adapting 
to progress do not change basically; they 
simply appear larger and more complex. Our 
concern, thus, is less with 1980 than with the 
road to it. 

“Certainly the trade union movement does 
not oppose technological change. There can be 
no turning back to a negative or short-sighted 
policy of limiting progress. . . . The answer to 
technological change lies in smoothing its tran- 
sitions and cushioning the shocks that attend 
it. This means, in the immediate sense, the 
establishment of severance pay, re-training of 
skills, reorganisation of work schedules. These 
are social costs that industry will have to bear 
in order to avoid the wasting of human re- 
sources—and to avoid our calling on govern- 
ment to bear these costs if industry fails to do 
so. 

“In the longer run we shall press for the 
time-proved policy of reduction of hours. 
Through shortened hours, workers not only 
have more leisure but we are able to ‘ spread 
the work’. We have set our sights on a thirty- 
hour week. By 1980 that should be easily 
attainable for all Americans.” 

Mr. Solomon Barkin, Research Director of the 
Textile Workers’ Union of America, states: 

“The suggestion that the changes will be 
gradual flies in the face of our current ex- 
periences. . . . The shift is likely to be whole- 
sale.” 
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Comparable U.K. Approach 


In the U.K. automation has figured less promi- 
nently in the speeches of trade union leaders, but 
the basic reaction is, of course, similar. Some 
unions, such as the Iron and Steel Trades Con- 
federation, have encouraged it, and at the same 
time have negotiated agreements providing com- 
pensation for prejudiced workpeople. Mr. Robert 
Openshaw, President of the Amalgamated Engin- 
eering Union, speaking to the 1955 A.E.U. Youth 
Conference, referred to: 


‘ 


*,.. automation, mechanisation of industry 
carried further along towards its logical con- 
clusion, the ‘press button’ factory .. . this 
is progress which we cannot halt, and quite 
honestly, I don’t think we desire to do so.” 

Miss Helene Walker, President of the Clerical and 


‘ Administrative Workers’ Union, speaking at the 


1955 Annual Conference of the Union, said: 


“ Turning to more general matters, which are 
of interest to us as clerks, it is increasingly 
clear that we are on the threshold of a dual 
industrial revolution destined to effect in the 
next twenty years tremendous social and 
economic changes. First is the addition of 
atomic energy to the group of conventional 
fuels, which will transform traditional engineer- 
ing technology and second, the application of 
electronic science to the automatic operation, 
control and scrutiny of machines by other 
machines. We shall certainly appreciate the 
advantages that will follow upon the first; as 
clerical workers we shall feel the full impact of 
the second. Britain is pioneering the develop- 
ment of these office robots. L.E.O. is already a 
part of office nomenclature. With the develop- 
ment of germanium and silicon transistors 
which replace the larger valves it is possible 
to build smaller and even portable machines 
for use in small offices. 

“These machines will create a large section 
of workers whose usefulness will be based as 
much on skill in manipulative processes as on 
co-ordinated reasoning in selecting information 
or material required. The output of these 
machines will require in turn a highly skilled 
section who will collate and interpret the wealth 
of machine information. Our job will be to en- 
sure that there are training facilities freely 
available to enable the keen employee to pass 
from the routine jobs to the higher jobs. The 
effect of these machines on wages and condi- 
tions will commend our close study. We shall 
not oppose machines which will increase effici- 
ency or reduce drudgery. But these machines 
must work for us. The benefits must be shared 
and the benefits to the workers must be ex- 
pressed in terms of higher wages and shorter 
hours of work.” 


Difference of Opinion Inevitable 

Developing automation will bring a series of pro- 
blems ranging from national economic policy to 
matters internal to firms, on which differences of 
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opinion are likely : about the degree of full employ- 
ment and the measures necessary to maintain it : 
about the pace at which automation should be in- 
troduced in general and in particular cases and 
whether the pace itself can or should be subject to 
control : about the effect of changing conditions on 
a fair day’s work which, like a fair day’s pay, can 
only be properly determined by agreement : about 
the length of the working day or working week—a 
traditional point of disagreement, with a trade 
union objective of the 40-hour week, agreed working 
hours of 44-45, but an average of eight hours’ over- 
time per week. being worked by 1} million opera- 
tives in all manufacturing industries at the last Min- 
istry of Labour Survey: about the workpeople’s 
share of increased productivity—which should be 
considerable—and how far it should be taken in the 
form of cash or leisure, or in the form of benefits 
such as sick pay or pensions, or as social benefits such 
as education for one’s children; and, above all, about 
redundancy—actual and potential. Even within con- 
ditions of full employment unions will force attention 
to problems of redundancy and enforced changes of 
occupation and status, which can only partially be 
taken care of even by most careful planning in- 
cluding control of new entrants and re-training. 
Unions will need to be satisfied on the effectiveness 
of such training schemes, which can more effectively 
oe operated with union participation. Although 
automation is likely to lead to an overall upgrading 
of occupations, it is not enough to point out to 
displaced semi-skilled machine-minders or to a 
group of clerks the growing demand for designers, 
engineers, electricians, and instrument-makers. 
Seniority and pension rights are vital constituents 
of industrial stability which will be prejudiced and 
on which unions will act to protect their members. 
Moreover, electronic computers and copy-machin- 
ing systems have already shown that it is not only 
the semi-skilled who will be affected, and in such 
cases re-adaptation may be even more difficult. 

It is quite natural that differences will arise: in- 
deed, they should be welcomed as signs of a healthy 
democracy. The problems involved cannot be solved 
on a slide rule, for personal opinions and preferences 
are involved, which are as important as facts. Dis- 
cussion must be channelled through trades unions 
and existing joint negotiating and consultative 
machinery, which by and large is adequate for the 
purpose. Automation must be dealt with as one of 
the problems of industrial relations. No matter 
what the pace or extent of its development, auto- 
mation will create an increasingly greater need for 
consultation between trades unions and employers 
at all levels. For management to attempt to deal 
with the problems unilaterally will lead—indus- 
trially and socially—to serious difficulties. 

There is plenty of evidence showing that, if the 
right conditions are created, trades unions are not 
only ready to accept current scientific develop- 
ments but will actively work and financially sub- 
scribe to such advances. The association between the 
Trade Union Movement and D.S8.I.R. and certain 
research associations is worthy of study. Sixteen 
of the 40 research associations now have trade union 


officers on their governing bodies, while in certain 
cases the unions subscribe to the funds of their 
research association, an organisation created to find 
better ways of doing the job, new ways which will 
involve some employment changes and _ thus 
additional trade union responsibilities. 

These co-operative efforts for increased produc- 
tivity and industrial development are a sign of good 
management, at least as much as they are a sign 
of progressive trade unionism. They point to the 
right way of approaching automation—to a recog- 
nition that the problems of introduction are as im- 
portant as the problems of scientific development, 
and that what is at stake justifies paying a great 
deal of attention to the creation of those conditions 
in which both the trade union and the management 
approaches can be constructive. It would, however, 
be wrong to give the impression that the research 
association picture is uniformly sound. Some im- 
portant industries are slow in appreciating the sig- 
nificance of developments in the more progressive. 


Management Responsibility 

Indeed, the basic question concerning the intro- 
duction of automation is whether industry has learnt 
the lesson that acquiescent trade unionism is almost 
as big a danger to maximum productivity as an- 
tagonism, and that it is by creating conditions in 
which trades unions can participate in matters of 
industrial development that progress is assured. In 
spite of improvement in techniques and training, 
there is doubt if management has sufficiently learnt 
this lesson. 

This is not surprising. Only a small proportion 
of those engaged in management have sufficiently 
studied industrial relations, though a number of 
management courses skirmish with the subject. If 
developing automation is going to lead to more 
scientists and technologists undertaking manage- 
ment functions— as it well might—then the position 
will get even worse. Industry is not a laboratory. 
Opinions are as important as facts. Many scientists 
are singularly ignorant of the facts of industrial life 
and tend to be intolerant of other people’s opinions. 
This is so dangerous to industrial relations that a 
case could be made out for closing down many 
scientific activities for three months, while those 
concerned are given an opportunity to learn the 
facts of industrial life. One is reminded of the re- 
ported suggestion of Professor Zirkle, of Pennsyl- 
vania, that “ college diplomas” should certify that 
the graduate “does not know anything (but his 
field). Please pay no attention to any pronounce- 
ment he may make on any other subject. . . .” 

The greater the rate of change, the greater the 
possibility of damage from technological unemploy- 
ment or from casual treatment or ignorance of the 
human factors involved. Some difficulties will 
inevitably arise at the level of the individual plant 
where overall productivity and employment indices 
look of less significance than domestic matters— 
those problems of wages and conditions already 
mentioned, maybe associated with increased per- 
sonal satisfaction from reduced boredom, or with 
less satisfaction if the pace of the worker is tied too 
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closely to the pace of a machine, or if in his work he 
is too isolated from his work-mates. These are pro- 
blems for the social scientists. 


€ 


Introduction at what Rate ? 

The rate of change which a firm can stand with- 
out trouble depends very largely on its background 
pattern of industrial relations. Workers react 
against anticipated dangers, and of course these are 
less in firms where there is experience of negotia- 
tions and consultation conducted over a period in 
good faith and common-sense. But however good 
the industrial relations background, it could be that 
the technically possible rate of introduction will 
become too fast for the associated economic and 
human adjustments. From the trade union point 
of view the big question is, therefore, the likely rate 
of introduction of automation, the speed and mass 
with which it will strike the existing industrial set- 
up. In topical jargon, is it going to “ mushroom”? 

On this question the specialists seem to find it 
difficult to reach agreement and the major consti- 
tuent in the conditions to which the trades unions 
will respond is not clear. There is no doubt that 
the scientific stage has been reached when automa- 
tion can have much wider application, but the rate 
will vary widely, from the flow production indus- 
tries in which it is already spectacularly on view, 
through the mass production industries in which it 
is developing from their conveyors and transfer 
machines, down to those industries in which per- 
sonal service is a major factor and in which little 
development is so far to be seen. Certain applica- 
tions, of course, cut across this industrial demarca- 
tion, such as clerical occupations. The relative 
strength of competition in these trades and the 
resulting pressure to reduce costs will affect the 
pace, as will any shortage of traditionally skilled 
manpower. So will any shortage of people trained 
in the new skills. As for the rate of capital invest- 
ment, some evidence points to this as a limiting 
factor, though there are more indications that this 
has been exaggerated and that the introduction of 
equipment within the automation range will not 
only save direct labour and materials but will even 
have the effect in some cases of economising in 
capital investment. It seems that the possible 
annual savings from L.E.O. I could be higher than 
the cost of L.E.O. II. Trades unions are, therefore, 
likely to act on the assumption that the impact of 
automation will be over a wide range of industry 
and of considerable intensity. Whether the general 
impact will be greater than has already been ex- 
perienced in individual cases they just do not know. 


Co-operative Responsibility 

Unions will themselves advocate such specific 
steps as seem necessary to protect their members 
from “technological unemployment”, but the sit- 
uation is so ambiguous and the potential stresses 
and strains so great that it would be foolish for the 
Government to leave the matter entirely to the two 
sides of industry. The danger is that our pre-elec- 
tronic age industrial relations machine may not 
have sufficient time to churn through to a happy 
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conclusion. As a first step, the habit should be 
formed of putting the facts about developing auto- 
mation before existing joint employer-trade union 
and Government-employer-trade union bodies, such 
as the Engineering Advisory Council, the National 
Production Advisory Council on Industry, and the 
National Joint Advisory Council to the Minister of 
Labour. This is not just a matter for the two sides 
of industry : private profit and social costs may 
develop in conflict. Nor can discussion be confined 
to top level talks : the impact of automation will 
be in the factory. 

Managements must make readily available the 
relevant information which the unions must equip 
themselves to deal with. Secrecy has never been 
a worthwhile policy for management, although 
frequently thought of as an asset. There must be a 
complete recognition of the right of trades unions to 
be given the facts and advance knowledge of com- 
pany policy and to be afforded opportunities to dis- 
cuss them with management and, if necessary, with 
the Government. If these rights are denied there is 
bound to be trouble. 

The job of a trade union is to bargain, taking due 
advantage of such factors as increased productivity : 
that is its job in a democratic society. However, 
not all the costs of industrial change can be taken 
care of by employer/union negotiations, and the 
Trade Union Movement will take up with the 
Government such general problems—e.g. location 
of industry—as emerge from time to time. 

Sweeping scientific industrial and management 
changes appear to be on the way, the development 
of one assisting the development of others with the 
result that a surge of general development must be 
anticipated. This is not likely to be retarded by 
trade union action directed against the develop- 
ments themselves. Yet the rate of industrial change 
is likely to be more rapid than has so far been 
experienced. There will be considerable friction 
unless trades unions are given full and early infor- 
mation of impending changes, and unless both man- 
agement and trade unions give serious considera- 
tion to the problems of the individuals affected. 
Since productivity is likely to be increased consid- 
erably, there should be sufficient lubrication for 
injection to those inevitable points of friction which 
develop into breakdowns without early treatment. 

Trades unions are social as well as economic organ- 
isations. They will seek to take advantage of the 
productivity gains resulting from automation to 
get nearer to their socially desirable objective of 
reduced hours of work and ‘improved conditions 
and status, at the same time protecting the econo- 
mic security of themselves and their families. Auto- 
mation will provide opportunities to improve not 
only wages and conditions, but also the status of 
operatives, since managements in their own interest 
will have to regard an increasing proportion of 
their labour force not as hourly or weekly 
employees but as “ staff”, and their remuneration 
as overheads. This degree of security, however, will 
be more apparent than real if the developments 
in automation do not take place in overall condi- 
tions of full employment. 
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i. fairly recent times, “ the office ” has meant 
to the factory manager or production engineer 
very little more than the place where records are 
kept, wages are calculated, invoices are made out 
and relations with customers and the outside world 
maintained, and where certain information regarding 
the manufacturing processes are assembled under 
the name of “costs”, which seldom, in the opinion 
of the engineer, agree with what he knows from his 
own experience and personal “know-how” to be 
what he considers the true facts. 

Fortunately for industry, the factory floor and the 
office are now closer in thought and understanding, 
and intelligent costing information is supplied to the 
production executive early enough for effective action 
to be taken; this is now accepted practice. Indeed, 
management at all levels clamours for costing in- 
formation, and one of the problems of the office is 
to supply that information fast enough to be of 
value; with the call for faster production of cost 


figures there is at the same time a demand for more 
detailed analysis with, as a result, the need to pro- 
cess a larger volume of original data. 

These two problems can only be overcome by the 
maximum use of automatic operation. The office is 
rapidly becoming just as much a “ factory” for the 
processing of management cost data as the manu- 
facturing or engineering process itself. 


Development of Machine Accounting 

But these problems of more volume and more 
speed in the presentation of significant facts for man- 
agement are not new. From the earliest days of com- 
merce management has always needed to have a 
finger on the pulse of industry. But if the pulse is 
weak, or if there are only small but significant varia- 
tions of which management need to be aware, then 
the mechanism for feeling the pulse must be very 
sensitive, accurate and fast. 

It is not the purpose of this Paper to discuss the 


595 





management accounting techniques by which any 
departure from normal in a manufacturing operation 
can be shown in terms of cost. It is hoped that you 
are familiar with some of these techniques, or are 
at any rate willing to admit that they exist! The 
problem is to harness the available data and process 
it rapidly, so that these management accounting 
techniques may be applied swiftly enough, and 
operated on a large enough volume of data in the 
sample, for management at all levels to make use of 
them and, perhaps more important, to put their trust 
in them. 

Let us first remember that any accounting tech- 
nique (where we are dealing with a processing opera- 
tion on a mass of original digital data) consists in 
essence of the same five basic components as those of 
a computer. The application of an electronic digital 
computer to an accounting process is therefore only 
the logical development of maximum automaticity 
in each of these five components parts; the chart 
(Appendix A) shows this logical development from 
the abacus to the computer. 


The Office as an Aid to Management 

Good accounting does not just record the past; 
continuous processing of current data gives indices 
which can be compared against the recent past to 
give reasonably accurate forecasts against which can 
be set the actual results; the variations pinpoint those 
matters which require action by management. 

The speed of a computer in processing digital data 
in this way has two benefits; not only can existing 
figure processing operations now done by other 
methods be carried out more rapidly, but also it is 
now possible to process additional data to provide 
more complete information by widening the sample 
or additional information which has not previously 
been obtained because of the length of time required 
for its computation or the high cost of additional 
clerical labour. 

But no cost figures are of any value unless they are 
accurate. It can be said that the greater the degree 
of automaticity in any figure processing operation, 
the smaller is the incidence of error. But it is not 
possible to design such an operation for automatic 
working unless there is first of all a sound basic 
accounting system. Controls must be adequate, for 
example, because the more automatic the process, 
the more difficult it is to discover and rectify an 
error at the end of the operation; the internal check 
within the accounting process must be watertight; the 
original reading must be simple and accurate. 

It is perhaps unnecessary to add that, of course, 
the computer itself must be reliable. Much has been 
written on the accuracy of computers for accounting 
work, since for many of their other uses time is not so 
essential that it is not possible to repeat a calculation 
several times. 

But for our purposes a computer would be working, 
for office use, to a strict timetable, and we need the 
answer right first time. It may be thought that we 
should employ only a computer with a complete 
internal self-checking mechanism; but the amount 
of “hardware” then required may make the cost 
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prohibitive. We can best obtain accuracy, therefore, 
by a combination of some automatic checking and 
efficient control of a sound basic system. 


An Office Computer 

It follows that a computer which is to be a major 
tool of management accounting procedures must be 
both properly planned as a tool and also properly 
used. 

Proper planning as a tool ensures that there is easy 
fault location, quick replacement of faulty com- 
ponents, and sufficient programme flexibility so as to 
provide at least as good an internal check (in the 
accounting sense) as any other accounting machine or 
system. Given these, a computer should be more 
reliable than any other figure processing system. 

It is also important that a computer used on office 
work should be regarded and operated as a machine. 
But in the office the production line for costs, wages 
and other clerical procedures cannot be allowed to 
break down. The computer will have to be operated 
to a very strict timetable; it must not be overloaded, 
but ample time should be allowed within the operating 
programme for checking and testing routines in 
addition to normal servicing. This extra time should 
easily be found, however, from the saving in pro- 
cessing time which a computer affords, routine pro- 
cedures which formerly took several days now being 
completed in a few hours. 

The speed and accuracy of a computer, intelligently 
used, should therefore give a standard of accuracy on 
which management can rely. It is this “ reliability ” 
factor in cost figures which has, in many cases, made 
management nervous of accepting them as an essen- 
tial aid in their control of manufacturing processes. 


Existing Routine Procedures 

At the present stage of development in what I 
term “commercial computers”, my personal feeling 
is that the use of a true computer for existing routine 
procedures is probably not going to show much, if 
any, financial saving, but it will certainly give greater 
speed; but almost the same speed can be obtained 
more economically by the smaller type of electronic 
equipment more properly termed a “ data processing 
machine”. A true computer of the universal type 
contains facilities for a large amount of calculation 
on a comparatively small amount of initial data, 
and with a comparatively short answer to the prob- 
lem. Most scientific and engineering calculations are 
of this type and are better suited to a true “universal” 
computer than problems of the accounting type, 
where there is normally a comparatively small amount 
of calculation on a large volume of repetitive input, 
with a repetitive output. 

It is difficult to draw a fine distinction between an 
installation of modern punched card equipment with 
electronic calculating facilities and a complete data 
processing equipment, and in this country the latter 
is probably not so well represented as it is in America. 
The tendency here at the moment would seem to be 
twofold : developing punched card equipment on the 
one hand and reducing universal computers in size 
on the other hand. 
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But for existing routine procedures we do not re- 
quire, normally, to make use of all facilities of a 
“universal” computer. Something simpler is re- 
quired, with sufficient facilities for the particular 
operation, but without a large amount of unused 
internal storage. 


Additional Techniques 

If, however, at the same time as applying our 
existing procedures to a computer we are also able 
to take on additional processes which were previously 
not worth the trouble because of the amount of calcu- 
lation involved, or because of the time that would be 
taken in their completion, then we are making more 
use of the potentialities of a computer and it may 
well be that it then becomes an _ economical 
proposition. 

It has long been the practice in many offices for 
the major concentration of effort to be given to the 
pure accounting process, and then to examine the 
data afresh in order to produce the required costing 
information. I have in mind particularly the prepara- 
tion of payroll in many industries where payroll 
preparation is not a straightforward matter. In the 
past, it has been essential to concentrate first on 
preparing the pay packet and only secondly on giving 
management major cost information. The use of 2 
computer with its greater speed will enable manage- 
ment to obtain labour cost data first and complete 
the pay packet as a flow-through operation after- 
wards, still with plenty of time to spare. 

From this it should follow that management, now 
labour cost figures are received in time for them to 
be of value, can well make use of additional informa- 
tion and additional costing techniques; there is now 
time to operate standard costing, for example, quicker 
and in more detail. We can build up a library of 
basic data which can be processed in many different 
ways to give new light on old problems. 


New Techniques 

Development in management accounting and cost 
control over the past few years has been rapid, but 
such developments have necessarily been trimmed to 
the practicability of their clerical operation. The use 
of computers opens up wide vistas of the development 
of new techniques and new means of processing facts 
for management in ways that will give an even firmer 
grip on current activities. There may well be an 
office revolution in clerical processes, not just replac- 
ing existing methods, but developing new means of 
exercising cost control. 

It is in the computer’s facility of selection of signifi- 
cant results that this change may well come about. 
Mere volume of output is of no value to manage- 
ment. The computer can be put to work on a process 
of detection, sifting rapidly the evidence presented to 
it so that the real culprit can be identified among a 
mass of suspects. 


The Office of the Future 

Much has been written, of a somewhat fanciful 
nature, of the office of the future. Writers in popular 
science periodicals (and even in more serious journals) 


foresee a time when management will require no 
staff, when they sit before screens showing exactly 
what is happening from moment to moment, with an 
array of stops something like an organ console 
through which they can themselves control that which 
will enable them to take effective production opera- 
tion. So automatic are these dreamland offices that 
one is forced to question whether the employment of 
the manager himself is not a waste of manpower, 
and whether such a high degree of automaticity 
should not be extended over his sphere as well. 

But it must always be remembered that a computer 
cannot think originally or intuitively, determine all 
its own instructions, or perceive or interpret any 
situations which may arise outside the precise instruc- 
tions given to it. We must, therefore, limit our 
conception of the office of the future to a highly 
efficient machine which will produce a useful end- 
product with extreme speed and accuracy. What is 
important is that intelligent use should be made of 
that end-product, and that is a function which defies 
automation. Unfortunately, many planners of office 
applications on computers have erred in aiming to 
produce more data than management would be able 
to find the time to digest. Where I feel the office of 
the future will tend to be of real value is in some pre- 
digestion of information, so that management is pre- 
sented only with that which is significant. More than 
one able administrator has said that if information of 
importance cannot be written on a visiting card, then 
it is not worth writing. 

A computer has this ability of selection, of com- 
parison against an anticipated answer to see whether 
the variance is significant. It can well go on from 
there and examine the variance in more detail in 
order to determine its cause; this is a function which 
the office of the future should be equipped to carry 
out. 

But let us always remember that no computer or 
electronic process can be any more reliable than the 
original data which is presented to it; we can there- 
fore expect considerable development in the field of 
automatic input. There is too much dependence at 
present on the human element in translation from 
the original operation into some form of input 
medium (such as a punched card); means of auto- 
matic recording will be devised so that the input 
medium (whether punched cards, magnetic tape, or 
other input device) is automatically prepared and the 
accuracy of the original input guaranteed. Some such 
methods are in operation today, but most still depend 
on human intervention. 

Printing of the output is at the present time a com- 
paratively slow operation. It is also normal in 
accounting techniques at present for most of the 
output data to be printed, whether significant or not, 
and then examined by human eye for subsequent 
interpretation. Increased automaticity in the selec- 
tive ability of the computer so as to print out only 
such results as are significant is naturally to be 
expected, combined not only with faster means of 
printing, but also the avoidance of the human ele- 
ment in translation or interpretation of these results 
into effective action. There may be in some cases a 
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direct linkage between the computer and the remedy- 
ing action necessary. 

So far I have used the term “ management” in a 
general sense, but it must be remembered that man- 
agement operates at all levels, a computer normally 


at one. Until smaller computers are available, the 
office of the future will normally contain the one 
computer installation servicing the whole business. 
But management at different levels, the factory 
manager, his assistants, the shop foreman and all the 
production staffs require different information from 
the same data; our electronic office will select not 
only that information which is significant in itself, 
but also that which is significant to the appropriate 
level of management. 


Principal Figure Processing Operations 


Without going into any flights of fancy, let us 
examine some of what might well be the principal 
figure processing operations of this electronic office 
of the future. 

First, there will be some process of assembling and 
analysing labour hours or output, or both, and com- 
puting such essentials as labour costs analysed by type 
of work or process, by job classification within the 
process, for comparison against standards of output 
for fixing or adjusting standard rates, and for adjust- 
ments of standing time, idle time, etc. 

From the same basic data and standing libraries 
of information will flow the control of all individual 
employees’ deductions, the income tax calculation 
(I do not think it is safe to assume that we shall not 
have this with us in the office of the future!) and, 
as a logical outflow, the calculation of each individual 
employee’s net pay. We still have the processed data 
available for such work as calculation of the necessary 
coinage required from the bank (if we are still paying 
by coin and not by some form of cheque). 

In all the labour analyses, comparison would be 
made against standard or forecast, and where an 
individual difference of more than a calculated 
percentage appeared, further analysis would be done 
to discover the cause, the detective properties of the 
computer being put to use. 

Straightforward stores accounting at the present 
time is probably not a true computer application. 
But in our future office the computer would no doubt 
maintain not only stores records as we know them, 
but automatically analyse our materials costs by job 
and process, effect the necessary action by indicating 
to management when stores need reordering and the 
quantity which should be ordered taking into account 
current consumption and the time lag before supply, 
adjust standard prices when necessary according to 
current purchasing costs, and perform almost all the 
functions of a stores control and purchasing depart- 
ment. The only limitation would be the exercise 
of any personal preference as to the supplier on 
whom the order is to be placed. 

Similarly, with stocks of finished products; plain 
invoicing is not a computer application, but if this 
is combined with control of stocks, analysis of selling 
expenses, computation of agency commission and 
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other sales accounting matters, and then using the 
same sales data with analysis of type of product 
by type of purchaser to effect continuous market 
survey, then we begin to see where the computer 
can give effective aid to the sales department. 

In addition, from the point of view of higher 
management there is always the overlying expenditure 
with which every office is concerned. Statistics of 
capital invested, machinery and plant records, control 
of non-operational expenditure, personnel records, 
welfare accounts, a hundred and one other jobs with 
which management are concerned will all be 
efficiently and effectively dealt with in a complete 
computer installation. 

Allied to this, our office of the future may well 
contain an electronic library, replacing many of the 
existing bulky files of records by preserving essential 
data in the form, for example, of reels of magnetic 
tape readily available for further collation or pro- 
cessing in different form. 

All these “‘ front of the house jobs” will be taken 
care of automatically in our imaginary office. There 
are others, such as the automatic translation of 
technical foreign languages, a chore which is often 
troublesome as until the article or technical journal 
has been translated the user does not always know 
whether it is of sufficient interest to have a transla- 
tion made! 

I have purposely avoided mention of the office 
of the future taking over the additional calculations 
inherent in certain production processes, such as 
continuous production control for bakery or 
confectionery, but clearly this production control 
data can be processed first from much of the same 
original basic data used for the office processes. 

Now when will all this happen ? When will we 
see this “ office of the future” ? Technically, there 
is no example of the future electronic office work 
given above which could not be carried out now 
with existing equipment available in this country. 
But, as with all new processes, their introduction 
needs experience and caution. The office, whatever 
may happen in the factory, must go on working. 
The wages must be paid, the creditors must be 
settled, the cash owed by debtors must be collected, 
all the multitude of everyday jobs must be continued. 
It requires a very bold move indeed by management 
to change all this immediately to entirely automatic 
working and, in fact, this is just not practicable. At 
the present time, therefore, many large firms in this 
country are exploring the possibilities of just one 
of the processes outlined above in its application to 
computer working. From this is slowly emerging a 
body of experience in examining and applying various 
accounting and management techniques to electronic 
working. There are few firms of consequence who 
are not actively engaged now in putting at least one 
process experimentally on to some form of data 
processing machine or computer. This progress will 
continue until there is a sufficiently established body oi 
expertise capable of applying all the essential 
accounting processes to a computer operation. The 
office of the future is not far distant. It will possibly 
come more rapidly than many people imagine; but 











it can only come if it is conceived intelligently and 
within the limits of practicability. 


Implications of Computer Application 

There are, of course, many problems in introducing 
the computer into office procedures other than the 
mere technicalities of accounting processes. I do not 
envisage for a moment that the introduction of a 
computer into an office will, for example, auto- 
matically result in the wholesale slaughter of clerical 
employees; it is more likely that the first adjustment 
to follow computer installation, with a wider 
availability of basic information, will be the need 
for intelligent interpretation of results, most probably 
carried out by the very people who, although dis- 
placed by the computer, have that understanding 
of what goes in to the machine to be able to interpret 
intelligently what comes out. 

Further, the additional services which the modern 
office will be able to supply to management may well 
result in the office being busier than before; more 
automaticity often results not in fewer bodies, but in 
the employment of more intelligent bodies doing more 
useful jobs. 

But the office of the future will need more 
technicians; it will need people who can programme 
computers, who can service them, and who can 
understand their inner workings. But in order to 
programme a computer it is essential to know exactly 
what one wants the end-product to mean. Anyone 
who has tried to explain to an electronic engineer 
the processes involved in calculating payroll, or who 
has tried to reduce a complicated wages make-up, 
such as we have in the National Coal Board, to an 
algebraical formula, will know the difficulties to which 
I refer. There will be a great need for intelligent 
operators, and most of them must come from the 
present body of intelligent clerical staff. 


What will it Cost ? 

More offices in this country would already be 
operating computers for many, if not all, of the 
processes I have outlined above if it were not for 
a natural hesitation at the capital outlay to be in- 
curred in installing a computer of sufficient size to be 
able to carry out such operations. So much of the 
advantage, however, cannot be measured; so much 
of it cannot be appreciated until the computer is in 
operation and the benefits are apparent to 
management. 

The present cost of a computer to carry out the 
complete operation of an office of the future such as 
we have been considering will depend to a large 
extent on the size of the business concerned and, 
therefore, to the volume of data which the computer 
is expected to digest. But it can be said that it 
will not be less than £15,000, and may well be 
£150,000 if one takes into consideration the 
additional functions that we may wish to add to a 
basic installation. 

Against this, the major advantages to be gained 
might be summarised as : 

(a) speedier presentation of information and the 

presentation of additional information ; 


(b) obtaining greater accuracy and, therefore, 
greater trust in any management control 
techniques based on cost figures; 

(c) savings to be effected in the manufacturing 
or business concern by reason of a greater 
degree of efficient management control; and 

(d) the diversion of manpower to more production 
and interpretative work, all together giving 
greater management efficiency. 

It has been said that a small computer such as can 
be obtained in this country now will be an economical 
proposition if it can be intelligently applied to a job 
which is at present being done by 15 clerks. A larger 
type of computer, such as will carry out all the 
functions we can see for the office of the future, 
would probably be economical if it undertook the 
work of 80-100 clerks (including the work load 
equivalent of additional processes not yet undertaken). 

Few firms employ this number in the office. But 
one has to measure the number one would have to 
employ if one was to obtain through normal clerical 
methods all the advantages one can obtain through 
the use of a computer, and then see whether this 
cost, in terms of more efficient management, is worth 
the initial cost of installation. 

Here let me make one point of importance. It is 
not necessary, for economical operation, that a com- 
puter installation should be planned for continuous 
use with the mistaken idea that any idle time is so 
much wasted time. It may well be that, in common 
with other types of office machinery, use for certain 
periods only to carry out specific jobs may still be 
an economical proposition. For example, many large 
firms use coin counting machines once a week only to 
assist in the preparation of their wages; it avoids 
the need of bringing in additional labour from other 
work in order to cope with this necessary job. 

Some spare time on any computer installation is 
an advantage. One has to remember that in the 
office of the future there will be no time for doing 
jobs several times over if an error in the machine 
makes this necessary. One would naturally ensure 
that the internal mechanism of the computer was such 
that accuracy was assured, or that the machine 
ceased operation if any of the internal components 
failed. But when one is placing all one’s faith in one 
article, it is as well to have sufficient time in hand 
to be able to cope with emergencies by other methods. 

And this leads to another point; the flow of data 
to the computer, and the basic accounting system, 
has to be, for efficient computer operation, broken 
down into elemental components. It is, therefore, 
true to say that there can be no process carried out 
by a computer which could not be operated by simple 
manual methods if the need arose. In an accounting 
process this is of the utmost importance. 


The Accountant’s Place in the Management 
Team 

With this trend towards complete automaticity in all 

our accounting processes, it follows that the 

accountant must acquire a working knowledge of 

these automatic processes so that he can direct their 

economic application. I do not think it is necessary 
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for him to know the complete science of electronics, 
but he should have at least a working knowledge 
of the capabilities of the computer, so that he can 
adapt it to produce such information as management 
may require. It follows that he will tend to become 
the intermediary between management and machine; 
he should, therefore, be an integral part of the 
management team so that he may discern their needs 
and be able to advise them of the potentialities of the 
instrument under his control. Naturally also he 
must understand the production or manufacturing 
processes. 

His interpretative function, his direction of the 
programming of his computer to exercise a selective 
function, can only be done if he is at the heart of 
management. One can visualise every accountant 
becoming something of an electronic engineer and, 
for that matter, every manager becoming something 
of an accountant. The link between the two and the 
relationship between them should become even closer 
than it is today. 

The chief assistant to the accountant, who might 
be termed the “controller” of the installation, must 
be considerably more than a mere machine supervisor. 
He also need only acquire sufficient technique on the 
interior working of the computer to know whether 
to summon an engineer or a programmer. He should 
know sufficient about programming the installation 
so that he can advise whether or not a particular 
proposal is either possible or practicable; and he 
should know sufficient of the requirements of manage- 
ment to be able to harness the computer most 
economically and efficiently. 

It would seem, therefore, that we need a new 
breed of executive, who is something of an 
accountant, a mathematician, a scientist, and a 
production engineer, in addition to possessing some 
business knowledge particular to the individual 
concern. 

I put the accountant first not because I am one 
myself, but because the aim of the automatic office 
is a service, for management control through costs; 
cost is a measure only, making use of our monetary 
scale as a scale on which we can assess results. 

The difficulty in the past has been that what the 
accountant wants is not always what management 


wants; and further, what management wants is 
seldom what the accountant thinks they should want! 
Hand in hand with the development of electronic 
techniques, therefore, must go the education of 
management; education not only in what electronics 
can provide for their assistance, but also in the 
means of control through efficient cost techniques. 


Where Do We Go From Here ? 

It follows that education both of management and 
of the accountants must go forward at the same time 
as the development of electronic applications to 
accounting techniques. Such education in this country 
at the present time is scarce and only a few of the 
more farsighted technical institutions are aiming 
education at what I would term this new breed ot 
*‘ technological accountants ”; there is still room also 
for better understanding between the factory manager 
and the office accountant. There can be little 
development of the real “ office of the future” until 
these two difficulties are overcome. 

Possibly most progress is being made in those 
concerns where there is also a production need for a 
computer; for example, where the concern has a 
strong scientific or engineering interest and requires 
certain calculations; or where the industry is a 
continuous process and the need for strict quality 
and quantity control calls for a computer application. 

It is, therefore, of the greatest importance that no 
one, whether he be engaged primarily on the produc- 
tion side or in the office, should lose any opportunity 
of learning all he can of the development and 
application of these new techniques. 

An electronic and automatic age is with us. It 
is not, I am quite certain, still many years in the 
future. And electronic penetration of accounting and 
office procedures can only result in an overall benefit 
to industry. We have the finest tool in the field of 
management that has yet been devised; let us not 
hesitate to use it, but let us at the same time make 
certain we do not misuse it. A great responsibility 
rests on those who are now experimenting that they 
do not lose sight of the opportunities given them for 
increasing management efficiency. May the computer 
in the office never become just another office 
machine ! 





(See Appendix on opposite page). 
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ee T last I came under a huge archway and 
beheld the Grand Lunar exalted on his 
throne in a blaze of incandescent blue . . . the 
quintessential brain looked very much like an 
opaque, featureless bladder with dim undulating 
ghosts of convolutions writhing visibly within. . . 
Tiers of attendants were busy spraying that great 
brain with a cooling spray and patting and sustain- 
ing it.” 
H. G. Wells, ‘‘ The First Men in the Moon ’’, 
from Time Magazine. 
The present Paper is concerned neither with the 
dazzling prospects of the golden age of wealth and 
leisure, nor with the fears aroused by the vision of 
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of the Automation Division since it was formed in 1953. 


total automation—the “new electronic—atomic— 
solar revolution” of which the American trade 
union leader Walter Reuther has spoken. We are 
at present interested in that area of fruitful develop- 
ment which lies between the idea and the reality of 
total industrial automation. 

The content of this Paper, therefore, derives from 
the simple philosophy contained in yet another 
definition of automation— “automation is the 
making of tools to produce more efficiently—it is 
progress”’ (G.M. President H. H. Curtice). 

We share then, with the long line of production 
engineers who have gone before, the role of mid- 
wives ushering in the automation era. We shall 
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introduce little which is new. This is really a Paper 
about simple things, in the main, equipment ancil- 
lary to the process machines. What we shall do is 
to remind ourselves of what we already know and 
understand and can make use of when the heavy 
intoxication of electronic brains and digital com- 
puters has worn off. 

We are concerned with automation—it is true— 
but in short steps. We shall call it progressive 
automation. For the most part, we contend, 
industry will proceed by advancing further the 
processes of mechanisation. Most of us for a long 
time to come will fall a long way short of automa- 
tion as the purists would have it. 

Whereas the new factory to produce a new 
product—or for that matter an old one—may be 
designed from first principles and may be as auto- 
matic as the investment policy and technological 
advances will allow, the immediate and common 
problem of manufacturing is to increase the pro- 
ductivity of a limited labour force, to a great extent 
within the limitations of available machine tools 
and accepting for the present the form in which 
semi-processed materials are supplied. 


Making the Most of Labour 


It is not only that there is a shortage of labour. 
The shortage also involves the degree of available 
skill. Many repetition operations involve skill—and 
not only skill, but skill coupled with the exercise of 
great care, which is even more important, in many 
cases. 

Automatic work handling machines can now be 
designed to produce at am economic cost to a 
standard of accuracy matched only by repetition 
operators working with skill and exercising great 
care. There is also, therefore, opportunity for 
quality improvement. It derives from the fact that 
consistent placement, location and holding of the 
workpiece form the basic design criteria of such 
automatic machines. 

As is well known, operator performance varies, 
under many influences, to affect not only the rate 
but the quality of production. As a result neither 
tools, nor machines, operate to optimum advantage. 
It is, indeed, increasingly the case that the poten- 
tial speed of operation exceeds the capacity of the 
operator to handle the workpiece. 

Idle time can be reduced and a higher tempo of 
work created by controlled mechanical handling 
of the workpiece. 

There is a further point of some importance. Wear 
and tear of machines and tools are often a function 
of discontinuities in the cycle. These are often 
associated not with the method of production, but 
only with the operator. 

For instance, by a controlled mechanical feeding 
of semi-processed parts into a power press, the press 
may be allowed to cycle continuously, so reducing 
to a minimum, clutch and brake wear. 

By the same means is achieved a constant output 
at the optimum rate of the machine. Scrap is 
reduced by the consistent, accurate placing of the 
parts. The operator is out of harm’s way, and there- 


fore comes to no harm. His labour and his skill can 
be conserved—to be used where it is really needed. 
The trend for him is upwards. For example in 
setting, inspection—hence the need for more tech- 
nical training and personal development. 


Making the Most of Machines 


The nature and extent of capital re-equipment to 
achieve the dual objectives of higher productivity 
and lower cost and other objectives in any particu- 
lar case, involves a balance of considerations. In 
an extraordinarily able Paper* presented to the 
Coventry Section of this Institution, Mr. F. Griffiths 
of the Austin Motor Company dealt with this 
subject of re-equipment with reference to the 
production of cylinder blocks and other automobile 
components. In discussing future trends in the 
development of line transfer machines, Mr. Griffiths 
projects the possibility of automatic loading of 
fixtures. : 

It is one of the objects of the present Paper to 
outline the basic elements of actuation and control 
which will be embodied in automatic loading 
machines to satisfy this need and thus help realise 
the full potential of transfer machines. 

Simple movements can be reproduced. Some of 
the frailties of human nature can be avoided. True, 
other problems take their place. It is for a develop- 
ing engineering skill to reduce them to a minimum. 
At this stage the watchwords, both for the designer 
and the user are simplicity, reliability, ease of 
maintenance. 

Progressive or step by step automation can be 
applied to good effect to an existing production 
unit in the automatic handling—loading, unloading 
and transfer—of the workpiece, in conjunction 
with existing standard or with special purpose 
machinery. 

There are some objective advantages. The pro- 
duction engineer has the opportunity of selecting 
in priority those points in the production cycle 
where the greatest gains can be obtained in return 
for the effort and capital expended. Benefit can 
be obtained with minimum dislocation to current 
production. 

There is, further, a clear and distinct case for 
improvements in work handling. Improvements, for 
example in metal cutting, have already had the 
effect that direct operation, or cutting times, are 
low in relation to floor to floor times. The effect 
of this improvement has been to increase the ratio 
between indirect and direct effort. Indeed, we have 
found an analysis of the indirect element in the 
manufacturing cost in our own and other factories 
a staggering exercise. 

It is within the scope of automatic devices to 
redress the balance and bring work handling and 
work manipulation time and effort to correspond 
more closely with improvement already effected in 
direct. operation. 





* See The Machinist, 21st January, 1955. 
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A word of warning is, however, indicated. Pre- 
cisely because the possibilities are endless, because 
an extraordinarily high virtuosity in design can be 
acquired, it is all the more necessary to be dis- 
ciplined in the multiplication of devices and not to 
employ them for their own sakes. The design of 
“ gadgetry” is a most pleasant pastime but it is 
better, in the Authors’ opinion, to limit the scope 
if by extending it, day in, day out, reliability is 
prejudiced. Self-discipline is also forced by the need 
to conserve the skilled staff available for design, 
construction and ultimate maintenance of such 
equipment. 


Development of Automatic Work Handling Devices 


Power clamping of the workpiece, now a common- 
place element of jig and fixture design has made 
an important contribution. Effort has been saved 
in loading and release, manual movements have 
been reduced; the speed of operation increased. 
Other advantages have accrued. Clamping loads, 
for example, can be adjusted to avoid damage to 
the workpiece—and, especially valuable in close 
limit work, the clamping load can be applied to 
avoid distortion, consistent with a safe hold. In 
many cases the distribution of work over the pro- 
duction cycle has made it possible for the operator 
to handle additional machines. 

As machines and cutting tools were developed to 
take heavier cuts, power clamping helped to bring 
down the cycle times. In the case of compressed 
air operated fixtures the use of exhausting air has 
been developed to obtain automatic ejection of the 
workpiece and clearance of swarf, thus gaining 
additional advantage at low cost. 

For the most part these earlier developments were 
achieved by a simple linear thrust, often supple- 
mented by a wedge mechanism to increase the 
mechanical advantage and obtain safe locking. 

The scope of the equipment has gradually been 
widened in logical steps to admit a greater range of 
automatic movement. 

In, for example, the dial feed press where the 
operator loads the blanks into recesses in an index- 
ing table, mechanically operated by the press itself, 
a pointer to the trend can be seen. The cycle time 
is governed by the optimum rate of the press, the 
loading is not a factor in the cycle; the operator is 
safe. 

The transfer of the workpiece internal to the press 
having been rendered automatic, the next logical 
step is to effect automatic transfer to and from other 
presses used in the series of operations. In the 
initial feeding, strip or other unprocessed material 
can be fed automatically and, at the end of the line, 
the finished components can be counted and stacked 
ready for further transfer. 

In the particular example quoted—and diagram- 
matically illustrated in Appendix D, Figure 2— 
standard or near standard machines are used and 
the linking mechanisms are a minor element of cost. 
It is possible to apply limited automation by 
adaptation and addition to existing machines with 
minor capital commitments. Therefore, in a pro- 
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gramme of productivity improvement it is possible 
to apply major capital investment at the points 
which will yield the highest return. 

As transfer and work handling devices increase 
their range of movement, the simple linear or rotary 
motions which actuate them become more complex 
primarily by reason of combination and, only to a 
limited extent, in themselves. 

In many cases they include some form of sensing 
element remote from the point of application and 
thus by a different route and still retaining an 
essential simplicity and at low cost they approach 
more nearly the fully integrated automatic 
machines. This line of thinking applies, for example, 
with particular force to power presses. 

However, whether they be devices which push, 
pull, lift, lower, turn or tilt; which transfer from one 
process to the next, or from one conveyor to 
another; which unload one machine and load the 
next; which clamp quickly and loosen equally 
quickly—or even genuflect on Sundays, the ele- 
ments embodied in them are for the most part 
common. 

It may be helpful to discuss these common ele- 
ments under three main headings which follow. 
Before doing so, however, we would refer to our 
illustration—Appendix C—which summarises the 
essential elements of an automatic linking device 
of the kind we envisage. 


The Means of Actuation—The Power Element 


These are well known, in common use, and each 
with their advantages and disadvantages can fairly 
readily be evaluated in particular situations. For 
the most part they are motors and linear actuators 
operated by electric, hydraulic or air power. 

Electric motors have the advantage that mains 
supply is universally available. To some extent this 
advantage is offset by the difficulty of speed adjust- 
ment which is often necessary to integrate the 
automatic linking device with other movements. 
Speed reduction units raise the bugbear of compli- 
cation. 

Hydraulic motors and actuators have the advan- 
tage of considerable motivating power in relation 
to size—and often the “ envelope ” size is important. 
From the inherent characteristic of the non-com- 
pressibility of the fluid comes the advantages of 
locking and repeatable speed control. On the other 
hand, compared with an air system, the response 
rate is relatively slow. A serious disadvantage is 
that hydraulic power is seldom on tap and requires 
both a pump and a prime mover to make it avail- 
able, although these are conveniently available in 
“ packaged units ”. 

Considering compressed air systems, the general 
availability is an obvious advantage—the relatively 
low overall efficiency of the system as a means of 
transmitting power is offset by the inherent elas- 
ticity of compressed air, which has the effect that 
the installed horse power need only represent the 
average—and not the peak—demand. The ease by 
which energy may be stored in compressed air in 
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this type of application is a point to be studied in 
relation to electrical and hydraulic systems of 
actuation and control. The rate of response of 
compressed air is high. The medium is clean— 
leakage is not messy but in this respect has the 
defect of its merit in that leakage can be—and 
often is—undetected. 


The Mechanical Linkage (Figs. 1-8, Appendix B) 

This is not the place to discuss and enlarge upon 
the common forms of mechanical linkage, which 
will be already familiar to production engineers, 
either from their text books or in their application 
to machine tools or both. What we propose to do 
is to penetrate a different level in seeking to iden- 
tify some of the design criteria relevant to auto- 
matic linking devices and which lie behind their 
varied external forms. 

In the Authors’ experience, most of the design 
considerations flow in the first place from the 
requirements of the production time cycle. 

Secondly, we should seek to achieve in our auto- 
matic device a common level of performance and 
reliability with the parent machine to which the 
device is ancillary. This at once involves a balance 
of considerations. On one hand there is definite 
advantage, where rapid movement is concerned, to 
reduce inertia by lightening. Unnecessary inertia 
may slow down the time cycle and also impose 
additional stress at starting and stopping. 

There is a tendency—and it is one to be avoided 
—to pursue the process of lightening too far with 
detriment to rigidity and reliability in operation, 
with the attendant risk of the automatic device 
becoming the weak link in the chain of production. 

A more intelligent way of gaining economy is by 
avoiding in the linking device any unnecessary 
refinement in terms of accuracy in the path of 
movement or in the control. Wherever possible the 
device should—and, as the Authors see the problem, 
often can—depend for accuracy upon external 
locations at the points of pick up and placement 
where accuracy is, in any case, usually necessary. 

For instance, the device should not embody high 
standards of accuracy in guides for the reason that 
between the extremities of movement accuracy of 
path is usually unimportant. 

For example, in handling a billet at forging 
temperature between sets of dies, it would be logical 
to provide a vee location at each die against which 
the moving arm of the device would merely exert 
a constant thrust during the forging stroke. The 
need for accuracy would be confined to the work 
holding element and the fixed portion of the die; 
it need not be carried through all the moving parts 
of the linkage mechanism. Objective accuracy 
would thus be achieved at minimum cost. Un- 
necessary complication would be avoided. 

Thirdly, the linkage device should not depart 
from the basic logic of the work system. It should 
further simplify and rationalise the work system. 
This involves more than a superficial study of the 
problem, 


In order to explain what is meant, some time ago 
the Authors were asked to design and make an 
automatic device which would transfer a sizeable 
component from one moving conveyor to another— 
to do, indeed, what a man was then doing. So they 
looked at the man—and then at the conveyor—and 
promptly set about the job of making, so to speak, 
a mechanical man which, in due course, described 
the same motions, if not with the same grace, at 
least with more ease. 

At first “ his” motions were somewhat irregular, 
but that was overcome and one day “he” was 
placed to perform between the two conveyors. To 
cut a long and rather expensive story short, it was 
found although the mechanical man did what was 
expected of him—more or less—there was in fact 
a slight variation in speed between the two con- 
veyors which the various arrangements had not 
contemplated. So it was “discovered” that the 
two conveyors had to be synchronised. This would 
enable the little man to perform with unfailing 
regularity, which “he” did. 

Then it slowly dawned on the assembled company 
that “he” was already redundant! Having syn- 
chronised the conveyors it didn’t need a mechanical 
man or any other sort of man to do the job. A 
broomstick would do! Indeed the only really useful 
work this expensive mechanical man has ever done 
is to appear as an illustration—Figure 8—Appendix 
B—to this Paper. 

Now, the moral of this story is clear. The best 
kind of automatic linking—or any other device—is 
one which does not exist. It is a common weakness 
to add a complication to gain a local improvement. 
Much better to retrace our steps to the beginning 
to see whether we can get the improvement, with 
less complication, within the basic logic of the work 
system. 

Fourthly, there is a golden rule about the 
mechanical linkage geometry. It should be the 
simplest form of linkage geometry to satisfy the 
required result. 

Fifthly, the device should, if at all possible, be 
designed to “fail safe”—or at all events, protect 
the most important point. 

Sixthly, the design considerations should go 
beyond the mere ability to do the job. It should 
be designed to the level of reliability of the machine 
it serves and should not require a higher standard 
of maintenance. 

One of the many detail design problems which 
the Authors wish to use to illustrate a more basic 
point, is how to take care of the flexible hoses which 
run to the air or hydraulic actuators. In many 
cases they have to move in sympathy with elements 
of the mechanical linkage, and unless the run of 
the hoses is so planned as to avoid severe bends, 
they may prove to be a point of weakness. 

(It may well be that wider use of the modern 
aircraft practice of running rigid pipes along the 
linkage elements to sealed swivels at the hinges is 
indicated.) 

It is, therefore, necessary by development, testing 
and prediction to work systematically through the 
design to remove possible points of weakness. 
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All-round reliability is the objective. Good marks 
are never given for the parts which work—only 
black marks for the parts which do not. 


The Means of Control 


In Appendix C are illustrated, in summary, the 
essential elements of an automatic linking device. 
There is, as will be seen, a fair range of choice 
within each element of the device as well as in the 
combination of elements. So far as the control is 
concerned the Authors are again in favour of pene- 
trating the design problem as deeply as necessary 
to get the simplest solution. 

For example, it is clearly an advantage to use 
direct mechanical operation of the control valve 
from the “ parent” machine or component or, fail- 
ing that, the mechanical operation of pilot valves 
or switches which in turn actuate the main valve. 

Examples of both methods are illustrated. In the 
case illustrated in Appendix D, Fig. 2, the control 
of the placement of the component in process is 
purely mechanical. It is done simply by a pair of 
direct mechanically operated jaws reciprocating 
over the press bed and releasing the component into 
the lower die. There is, therefore, little to go wrong 
so far as the control is concerned. Again, illustrat- 
ing a point we have made earlier, the point of 
placement is established by locating pegs which are 
part of the tool itself, thus avoiding the need for 
accuracy in the linking motion. 

Now in the case of ejection, there is no question 
of accuracy involved and, therefore, an air jet 
suffices. This air jet is timed for a short period only 
to conserve compressed air and is operated by a 
cam and valve on the press slide. Therefore, taking 
the examples illustrated, in the first operation—that 
of placement—the sensing, control and power ele- 
ments of the system are not separately required. 
In the second case, that of ejection, there is no 
sensing element and the power and linkage elements 
are combined in the air jet. 


The Designer’s Objective 


The objective of the designer is clear. He must, 
by analysis, establish the elements of work to be 
done and bring in the smallest number and simplest 
form which he can conceive. The truly virtuous 
designer, in short, is simple-minded. 

The movement of material or components may, 
however, at one stage of processing, be required to 
controi a later stage, possibly to operate some 
selective mechanism or to feed back a signal to a 
master controller. If physical contact with the 
material or components is undesirable, it will be 
necessary to produce an impulse which does not 
depend upon physical contact. In this case some 
special means have to be found to use some kind of 
proximity effect. A common detector of this type 
is the photo-electric cell. In this a beam of light is 
used to produce an electric potential across a piece 
of light sensitive material. This potential is too 
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small to use directly in the operation of an actuator, 
but may readily be amplified electronically. Other 
electronic detectors may use change in capacitance 
of a condenser system, or change in resistance of a 
conductor, under stress or temperature change. 

A further possibility is that the presence or 
absence of magnetic material in a process may be 
made to produce a control system by varying the 
inductance of an AC system. This signal may be 
increased by means of a magnetic amplifier. This 
gives a more rugged system than the electronic, 
but with some penalty in the rate of response. 

An interesting detector useful to the development 
of automatic controls, which does not use electricity 
and yet has only the slightest disturbing effect on 
the material or process, is the pneumatic amplifier 
or controller. In this device a small air flow is 
passed through a pressure regulator and two orifices 
in series. The movement of a flapper close to the 
second orifice varies its resistance to the air flow 
and so varies the pressure between the orifices. By 
applying this variable pressure to a large diaphragm 
or piston, a small movement of the flapper may 
produce a large mechanical thrust at the piston. 
The same basic principle is used in pneumatic gaug- 
ing, which may be built into the system. In this 
case the air pressure variation may be made to 
operate a fluid valve and cylinder to divert gauged 
components into different routes according to size. 

In Appendix A there is illustrated, in outline, the 
basic arrangements of both the thermionic valve 
amplifier and pneumatic amplifier. 

It is not unusual to find that in a line of auto- 
matically linked machines the cycle times vary 
widely. It will then be necessary to distribute the 
flow of work between two or more of the slower 
machines and allow the streams to converge again. 

The division may be achieved by diverting work 
strictly in rotation to each machine, which requires 
the simpler control system. Alternatively, a small 
stock or pool may be collected in the “ pipeline ”, 
and the control system arranged so that each 
machine “ calls” for its next part, the system being 
controlled and interlocked electrically. The several 
streams of work can then be brought together on to 
a roller or overhead conveyor, using electrical regu- 
lation signalled from the arrival of the parts at the 
junction point. To deal with simultaneous signals 
from two tracks, an overriding bias or priority can 
be arranged. 

In considering control elements for automation, 
it is important to appreciate the factors affecting 
the speed of response of the control element to the 
incoming signal. In general we would suggest the 
most rapid response is obtainable with a thermionic 
valve of the thyratron type. If, however, the ampli- 
fied current is required to work a magnetic system, 
the overall gain in time by the use of electronics is 
small. For maximum speed of response of electro- 
magnets and solenoids, the signal must represent 
an over-voltage compared with the normal rating of 
the coil, to ensure a rapid build up of the field. An 
automatic switch operated by the response of the 
magnet system will then be used to limit the signal 
voltage to a safe level. Pilot operation of an air 
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control valve can be extremely rapid, but the rate 
of response decreases with pipe length. 


Application of Linking Devices to Production 
Machines 


An endeavour has been made in the Paper to 
identify some of the principal criteria governing 
the design of automatic linking devices. The three 
main elements embodied in them have been 
examined and illustrated briefly—the motivating 
power—the mechanical linkages involved — the 
means of control. It has been demonstrated how, 
by careful thought, the system can, in appropriate 
cases, be simplified. Although our examples, and 
particularly illustrations, have intentionally shown 
simple and often single movements it will have 
become evident that movements can be combined 
to produce linking devices of wide range and versa- 
tility, whilst retaining the essential simplicity of the 
basic elements. 

We now propose to take a number of typical 
examples of the application of such devices to pro- 
duction machines. 


Example 1 (Fig.1, Appendix D) 


We have already indicated that an important 
feature in most arrangements of machines with 
automatic linking devices is that the component 
should be accurately located at each work station, 
preferably without dependence upon refined in-built 
accuracy in the linking devices themselves. Some- 
times, however, the problem of location at each 
work station may be so difficult that a small unit 
construction transfer machine provides a better 
solution. This will apply with special force to small 
intricate components. 

An example of this is shown in Fig. 1 of Appendix 
D. A small brass forging is involved. An irregular 
internal profile is to be shaved. Locating from this 
profile a centre hole is to be reamed and two fixing 
holes drilled. An indexing table is provided with 
eight spigot bases which have a limited float. Each 
work head is provided with its own jig which inserts 
pillars for location into each spigot base as it comes 
into position. 

The work heads consist, respectively, of a pneu- 
matic ram or air press with linkage to shave the 
profile in addition to thrusting the forging home, 
and two standard air drills. The drill feed is by air 
ram with hydraulic speed control. 

Pilot valves are arranged to provide automatic 
ejection at the third station after completing the 
in-feed. This is done by the raising of two ejector 
pins through the table immediately beneath the 
lugs of the forging, which is then projected into a 
chute. 

Interlocks are provided to initiate indexing of the 
table when, and only when, all three heads are with- 
drawn. When the table has completely indexed it 
trips a valve to initiate the next cycle. The auto- 
matic ejection is carried by an air ram and is timed 
to coincide with the working stroke of the heads. 


This machine illustrates the use of standard 
machine heads—in this case standard tools—the 
linking device being the rotating table. The table 
indexing is air operated. The correct sequencing to 
operate the various motions is by means of air 
controls. 

Safety for the operator is ensured by fixed guards 
around the press and drill spindles. The spindle 
feeds and speeds are fixed at the optimum compro- 
mise between rate of production and tool life. The 
manual loading takes place within the time con- 
sumed by the operating cycle and could indeed be 
performed automatically if the balance of considera- 
tion so indicated. 


Example 2 (Fig. 2, Appendix D) 

In a first-class example of simple and effective 
linking mechanisms a group of five Bliss presses is 
employed in the large scale production of pressed 
components. In dealing with the means of control 
we have already discussed how the methods em- 
ployed in this example satisfy good design criteria 
without abusing the principle of simplicity. 

The five presses run continuously and in syn- 
chronism, automatic transfer being arranged be- 
tween the first four presses, followed by manual 
loading and unloading at the fifth press, which has 
a dial feed. 

The sequence of operations is as follows: — 

Ist press—strip, feed, blank and raise, auto- 
matic transfer; 

2nd press—draw, automatic transfer; 

3rd press—trim, automatic transfer; 

4th press—raise flange and pierce, manual 
transfer to dial feed; 

5th press—pierce and raise side holes; manual 
unload. 

The three automatic transfer devices are similar 
in principle, working as follows:— 

One ejector pin in the die lifts the pressing 
clear. A fixed pair of air jets, operated for a 
very short period, blow the pressing horizon- 
tally into a pair of twin-rod fabricated guides 
which engage the flange. The pressing slides 
down this guide system coming to rest on a 
horizontal portion which is arranged over the 
foot of an inclined slat conveyor. This conveyor 
is either a belt or roller-chain, with narrow 
slats attached, driven by an independent elec- 
tric motor through a worm reduction gear. 
The pressing is carried up between guides and 
is then discharged down a further short gravity 
section terminating in a pneumatically operated 
double-plunger escapement. From here, timed 
from the following press, the pressing is 
dropped into the jaws of a horizontal transfer 
device which is cam-operated from the press 
mechanism. While the press tools are separat- 
ing, the jaws move in rapidly, and open on 
striking an inner stop, so dropping the pressing 
into the die. The device retracts as the punch 
descends on the next stroke. 

The third press (trim) is provided in addition 
with a transverse horizontal belt conveyor for 
removal of scrap. 
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The pressing is ejected from the fourth press 
by the same type of air jet, on to a tray within 
easy reach of a seated operator, who loads it 
with the left hand on to the dial of the last 
press. With her right hand she collects the 
finished pressings off the dial in groups, and 
deposits them on a main conveyor. 

Summarising the points of advantage in the 
example discussed : — 


(1) A fixed rate of production is established 
by the maximum safe press speed. 

(2) Safety; all moving parts are protected with 
fixed guards. 

(3) Maintenance on the clutch and brake is 
minimised as they are used only at the 
beginning and end of the run. 

(4) Automation elements are of simple con- 
struction and easily removed. 

(5) Near standard presses are used—the modi- 
fications being relatively slight. 

The Authors understand that the latest presses 
of this type are being made with the wiring and 
piping built into the frame for control of the press 
and added automation. This will avoid festooning 
the press with external hoses, pipes and conduits 
which are subject to damage and in any case are 
untidy. 


Example 3 (Fig. 3, Appendix D) 


The illustration shows, in principle only, a device 
used for feeding welded steel bands into a flanging 
press. In this case, due to the size of the press, the 
physical effort which would be required of the 
operator is considerable and involves reaching into 
the centre of the bed with an article weighing up to 
20 lb. Further, because of the detail form of the 
flanging operation—not apparent in the illustration 
—it is desirable to steady the band until it is 
actually engaged by the tools. Manual operation :s, 
of course, undesirable for reasons of safety. Mech- 
anisation of the feed, therefore, promises advantages 
in safety, reduced operator fatigue and improved 
quality performance. 

By taking the step to automatic feeding, timed 
from the press cycle, restriction on the rate of pro- 
duction is removed and, as the press will cycle with- 
out interruption, the further advantages of reduced 
wear and tear on clutch and break accrue. 

As will be seen from the illustration, the steel 
bands are conveyed down a length of gravity roller 
track terminating in a steel platform which is level 
and is, so to speak, a waiting room. The frictional 
resistance of the bands is sufficient to hold them 
on the track on which they follow in line down to 
the platform. : 

A hinged arm hanging from the jaw carriage 
engages with the next waiting band on the fixed 
platform and drags it on to the lift platform on each 
forward stroke. 

On the backward stroke the arm rides over this 
band and drops into the next band, which has taken 
its place in the queue and stands waiting on the 
fixed platform. As the jaw carriage retracts to its 
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inward limit it trips a pilot valve which then causes 
the lift platform to be raised. 

By the time the lift platform reaches its top 
position, the jaws are at rest and the pilot valve 
causes the jaws to close on the band and also 
reverses the lift cylinders. A short dweli follows 
until the tripping of the pilot valve by the upward 
movement of the press ram starts the forward 
motion of the jaw carriage. The band, which has 
just been formed, is pushed off the tool and the new 
one held centrally as the press ram approaches. 

The guides for the jaw carriage are elastically 
supported on the press bed so that as the top tool 
engages the band and places it on the lower tool, 
the jaws sink slightly whilst retaining control of 
the band. Just as the flanging operation starts, a 
second pilot valve on the press is tripped by the 
press ram and opens the jaws and retracts the 
carriage. The total time of the feed motion is 
arranged to be less than the time cycle of the press 
ram so that it can be halted and timed accurately 
at each stroke. Thus instead of designing all the 
movements in synchronism, a short dwell is de- 
liberately created. 

The whole device is mounted on a movab‘e frame- 
work which is attached to the press bed by bolts. 
It can, however, be detached and wheeled clear on 
castors when tools are being changed. 


Example 4 (Fig. 4, Appendix D) 

This is an example of automatic transfer between 
sets of follow-on tools, embodying automatic ejec- 
tion of the components. 

The illustration shows a transfer device which 
may be laid directly on the press bed. The essence 
of the design is a pair of slides which move together 
longitudinally and carry three sets of op5oscd 
gripper jaws. The stroke can be varied to suit 
varying centres of tools. The gripper jaws are 
designed to move inwards across the width of the 
bed and at the end of this movement lift and grip 
the component, advancing it longitudinally to the 
next set of tools. The inward movement of the 
gripper jaws is governed by air rams. The whole 
sequence of operations is initiated by the upstroke 
of the press which trips a pilot valve. 

The jaws then advance to grip the component. 
Completion of this movement trips another pilot 
valve which causes the carriage to index longitu- 
dinally and this, in turn, trips yet another pilot 
valve causing the jaws to release and retract leaving 
the pressing at the next stage. The feeding of the 
blank to the first set of tools is manual, but could 
conceivably be automatic. The automatic move- 
ments are repeated over three sets of tools and at 
the end the finished pressing is dropped into a 
delivery chute. 

The advantages of the device are that one 
operator only is needed for loading—it may be used 
for long components when one pair of jaws only 
would be used—or it may be used for short com- 
ponents which enable two sets of pressings to be 
produced at one blow. This is a particular case 
where the high rate of response of an air system is 
brought to good account. 

















Example 5 (Fig. 5, Appendix D) 


So far examples of automatic linking devices 
applied to machines producing pressed components 
have been considered and, in one case, a small forg- 
ing where light machining operations were involved. 

Reference has been made to the use of jigs and 
fixtures which clamp and release the workpiece on 
machines, such as lathes, on which heavier metal 
cutting operations are performed. 

It will be evident that, given the necessary design 
and engineering skill, considerable productivity im- 
provement is possible by the application of auto- 
matic work handling—loading, unloading and trans- 
fer—at and between standard or near standard 
metal cutting lathes, to realise or approach con- 
tinuous automatic operation. 

Automatic feeding of bar material is, of course, 
commonplace. A significant advance may well come 
from the automatic loading and unloading and 
re-orientation between operations of billets and 
irregularly shaped components and it is not out of 
the question to develop automatic, possibly stan- 
dardised, equipment for the adaptation of standard 
or near standard machines. 

One tentative approach is shown in Fig. 5, 
Appendix D, where a capstan lathe modified to have 
pneumatic chuck closing and tool traverse is 
equipped with automatic air operated loading and 
unloading. 

The machine is hopper fed, the lowest compo- 
nent—a bar—falling into a tray which is pushed 
forward within reach of jaws which close on the 
bar and lift it to chuck height. As the jaws com- 
plete their motion, the chuck closes and the cutting 
tool is traversed. When the traverse is completed, 
the tool withdraws; the jaws descend. They grip 
the bar, as the chuck opens. As they leave the 
chuck, the jaws open to release the bar. The bar 
drops into a chute. The jaws return to their 
original position. The cycle is repeated. 

It will readily be seen that automatic transfer 
equipment of a fairly simple character can be em- 
ployed to convey the ejected-turned parts to a 
second, similar, hopper fed machine. 


Standardisation of Automation Equipment 


Naturally, the thoughts of the designer, as well 
as those of the user, or possible user, soon converge 
upon the possibilities of standardisation. The de- 
signer and specialist manufacturer wishes to gain 
the maximum yield from his inventive capacity, to 
reduce his manufacturing cost, to expand his 
market, increase his revenue—and add to his re- 
sources for further inventiveness. The user—at 
least from the designer’s point of view—starts off 
with a depressing sense of values which he con- 
sistently maintains in the face of all argument. He 
quite simply wants to gain the maximum produc- 
tivity or quality improvement at the least cost to 
himself. 

Standardisation, then, is the key which may well 
open the door to mutual satisfaction. 

The applications that have been described, how- 


ever, were obviously tailor-made. Many are. This 
is inimical to standardisation. There are, however, 
redeeming features. In the first place, given a 
design philosophy which consistently seeks the 
ultimate, simplest solution, it is found that the 
design conceptions arrived at are capable of fre- 
quent translation into the solution of problems 
which, superficially, vary widely. 

It will be found that the recording of informa- 
tion and systematic reference to it when designing 
and developing equipment will lead to the gradual 
standardisation of basic automation units beginning 
with hydraulic and air rams, control units and the 
like, and extending with the wider adoption of 
automation equipment. 

In the United States of America—towards which 
we must inevitably bow at some stage in discussing 
a subject of this kind—the process of standardisa- 
tion has been carried far. The motor car manufac- 
turing industry has naturally inspired many 
examples. : 

There are many examples of standard automation 
equipment, the scope of which includes loaders, 
transfer units, assemblers and others. 

Many of these are ancillary to the processing 
machines, for example: — 

(1) standard turntable units which rotate com- 
ponents in transit through 90° or 180° in a 
horizontal plane, re-orientating the com- 
ponent in so doing. 

(2) standard turnover units which are used 
to orientate components such as engine 
cylinder blocks. 

(3) standard turnover units which are used 
to carry components, such as engine cylin- 
der heads, from one machine to the next 
in continuous automatic sequence. 

(4) standard gate transfer units, which “ open 
a gate” in an automatic production line to 
allow for the passage of trucks and other 
traffic while safeguarding the system, as a 
whole, by electrical interlocking. 

Standard units are in many cases grouped to- 
gether to provide installations tailored to need. 
The units embody mechanically interchangeable 
elements. 

The standard automation equipment appears 
particularly to apply to the rotating tool type of 
machine. 

The extent of American penetration into the 
standardisation aspects of design is impressive and 
worthy of emulation. There is, however, nothing 
the Authors have heard of which seems to them ic 
be beyond the competence of existing United King- 
dom design and ability and engineering skill—or 
even outside the prevailing philosophy of the major 
progressive manufacturing organisations in this 
country. 


The Scope of Automatic Linking Devices and 
Ancillary Automation Equipment 
The Authors have felt that by presenting the 
basic elements simply, and by showing examples of 
these elements brought together in readily under- 
stood applications, certain points would emerge. 
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The first suggests that the benefits of automation 
need not await the existence of the press-button 
factory—nor even the massive contribution which 
will come from investment in great special purpose 
transfer machines capable of continuous automatic 
processing of standard components. 

The simple and elementary devices which have 
been illustrated, whilst providing the basis for 
elaborate compositions when these are necessary, 
are applicable in their simple form to many pro- 
duction situations. 

Automation, therefore, is within the scope of the 
small manufacturer and can be applied step by step, 
progressively or piecemeal—call it what we will— 
within a reasonably modest programme of produc- 
tivity improvement. 

What we do in such a programme with the aid of 
automation equipment is primarily to conserve the 
human effort otherwise applied to the loading and 
unloading of machines and handling material and 
components between machines. We can improve 
quality performance by the consistent accurate 
placement of material or components as_ the 
described applications have shown. 

We can by continuous cycling of certain types 
of machines achieves a higher machine utilisation 
factor. Regular inter-operation transfer and 
handling can be used to save factory space. 

It will be evident that considerable flexibility in 
automation equipment is quite a practical proposi- 
tion—especially so if standardisation of its elements 
is a design objective—and from this we can gain 
advantage when different components are to be 
processed on the same machine, which was demon- 
strated in the automatic linking device described in 
Example 4. 

The kind of automation equipment needed in a 
particular factory will be determined by the scale 
of production and the type of products or com- 
ponents passing through as well as by the processes 
themselves. 

In a large motor car factory the automation will 
be based, as already in evidence, upon large special 
purpose machines, automatically loaded, with auto- 
matic inter-machine transfer. 

Small factories have the possibility of installing 
automation equipment designed on the line we 
have proposed. This equipment will be used as 
ancillary to standard or near standard machines. 
Example 2 (Fig. 2—Appendix D) is a case in point. 

The addition of automatic work handling and 
linkage devices to standard machines will provide 
the desired productivity improvement in some 
cases. In other cases, a change from standard to 
special machines will be indicated. 

If existing machines can be converted to auto- 
matic operation—this will often be the case with 
power presses—no major capital investment in 
special machines is called for. If machines cannot 
be converted and if special machines cannot be 
afforded, it may still be possible by such means as 
automatic loading machines and inter-machine link- 
ing devices to enable one operator to look after two 
or more machines instead of one. 
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Whatever is done should be considered as a whole. 
The production machines, the work movement and 
the ancillary devices—if they be involved—should 
be as closely integrated as possible. 

Nor should it be forgotten that the disposal of 
swarf and waste is often a major cost. In Griffiths’ 
Paper, previously referred to, the importance of 
developments in squeeze forging and casting upon 
automatic production is indicated. Meanwhile, the 
input weight of the unprocessed component in 
relation to the weight of the finished component 
leaves in our hands the disposal of possibly 30% 
waste or swarf in some cases. 

Since, in general principle, most operations—pro- 
cessing and handling—can be made automatio, it is 
a question of determining whether it is an economic 
proposition. Sometimes the matter may not be 
decided on economic grounds at all. Safety, work- 
ing conditions, output, or other factors may be 
uppermost. 


Economic Considerations 


In general, however, economic considerations will 
prevail. In this case a value will have to be placed 
upon the improved productivity, or improved 
quality, or increased rate of production, or improved 
or safer conditions—or all or some of these advan- 
tages together, balanced against the cost of the 
equipment amortised over a reasonable period and 
any consequential expenditure. 

This latter will include possible increased main- 
tenance costs and the training of higher skills 
required of the ungraded personnel—not only 
operatives, but also the training and development 
of production executives and engineers to ensure a 
skilled and imaginative use of new and higher 
standards of production equipment. 

In the Authors’ opinion it will be necessary to 
create positive attitudes of co-operation and accep- 
tance throughout. Although such necessity adds to 
the cost of technical innovation, it is the only sure 
way of making such innovation fully effective. 

There may quite well be wider implications. If it 
should become increasingly the case, and, over a 
wide area of industrial activity, that the tempo of 
production is determined by the automatic ele- 
ments; if the operator becomes master of the 
machine, which works for him instead of him for it, 
then some of our current conceptions of wage 
incentives may undergo a change. 


Conclusions 
One of the main objectives of this Paper has been 


to suggest that the benefits of automation are - 


neither confined to the “push button ” future nor 
to the great manufacturing organisations. 

The simple — sometimes elementary — bases of 
automation design have been demonstrated to show 
that a step by step or progressive approach can be 
made in all organisations, large and small, where 
economic or other considerations invite such an 
approach. 

Especially we have sought to show that, by means 
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of equipment we have described, the small manu- 
facturer can gain considerable productivity im- 
provement. Such improvement, set in train at every 
point of industrial activity, will add much to well 


standards of British life—and to the standards of 
life throughout the world. 

It is the hope of the Authors that such will be 
the case and that this Paper will make a contribu- 
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being, to the raising of the material and sociai tion—however small—to that end. 





APPENDIX A Figs. | & 2-Electronic and Pneumatic Amplifiers 
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Basic arrangement of thermionic valve amplifier. 


Small variations in input voltage, (for instance from photo electric cell), produce large changes 
in the anode current. This produces a large change in output voltage at the ‘load’ which may 
consist of a magnetic relay for electric motor or fluid valve control. 
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Basic arrangement of pneumatic amplifier or controller. 


Small variations in output thrust produce a movement of the reed against the force of the 
minute air jet from the orifice A. Restriction of the orifice produces a change in pressure 
between orifices B and A which acts on a large area actuator producing an amplified output thrust. 
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APPENDIX B Figs. | & 2 - Mechanical Linkages 


Direct thrust of an air cylinder rapidly clamps components or 
closes fixtures—a function readily added to automatic linking. 


One stroke of an air cylinder moves a full bin and then tips the 
contents into a hopper. 
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APPENDIX B Figs. 3 & 4 - Mechanical Linkages 


A simple automatic transfer machine consists of machine heads 
mounted above a turntable which is indexed by a star-wheel 
mechanism. 











Jaws are advanced to working position by an air cylinder, and 
closed by a stop on the guide rod. After transfer (by other means 
not shown) the jaws open and retract before the next operation. 
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APPENDIX B Figs. 5 & 6 - Mechanical Linkages 


A piece of roller track lifts articles from one level of gravity track 
to another. 








Atransfer device advances components between machine tools in 
time with the machining cycle. A bar carrying several pawls is 
moved to and fro by a cylinder or crank. 
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APPENDIX B Figs. 7 & 8 - Mechanical Linkages 


Heavy or bulky packages are turned over by two L-shaped cradles 
operated in sequence by air cylinders. 













Components hanging from one overhead conveyor are dropped 
on to a ‘‘hand”’ and swung round to be laid on moving grids. A 
dipping movement of the ‘“* hand ”’ with interlacing fingers effects 
the transfer. 
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APPENDIX D, FIG. | 




















APPLICATION TO MACHINES 


A small brass forging has to be shaved, have a central hole reamed and twe lugs drilled. Compared with 
transfer devices linking a press and two drilling machines, a new machine comprising three heads above an 
indexing table was faster and cheaper. 

The forgings are hand-loaded on hollow spigots, being thrust home by the first work-head which is an air- 
press. This also shaves the internal profile. They stay on the spigot while passing beneath the other two heads 
one reaming and the other drilling two holes. 

The spigot base has limited “float” on the table and the heads insert pillars in it for alignment. Table indexing 
is pneumatic, and is started by completion of the withdrawal of all three heads. Ejection is automatic at the 
third work station, by the raising of two ejector. pins through the table beneath the lugs of the forging— 
which is tipped into a chute. 
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APPENDIX D, FIG. 2 








APPLICATION TO MACHINES 


Four presses are linked together with fully automatic devices to produce lamp reflectors from steel strip. The 
operations are: blank and raise, draw, trim, raise and pierce. Only one linkage is shown, but this is typical of 
all three. 

An air jet starts the pressing on its way by chute and slat elevator to the next machine. Here it is released 
pneumatically by a signal from the press to fall into a pair of spring-loaded jaws. The jaws are moved between 
the tools by a mechanical linkage, and engage with stops which allow the pressing to drop into the die. The 
jaws retract before the press ram returns. 

This arrangement gives a rate of production fixed by the optimum press speed; long life for the clutch and 
brake, now rarely used; complete protection by fixed guards. Yet the presses are standard, and the automation 
elements are simple and easily moved for tool changing. 
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APPENDIX D, FIG. 3 

















APPLICATION TO MACHINES 


A flanging press is fed automatically with steel bands after they have been butt-welded and shaved. A band is 
held in a pair of jaws supported by rollers running on guides over the machine bed. On the up stroke the 
press trips a pilot valve causing the jaw carriage to advance. A hanging arm drags another band on to the lift 
platform, while the last flanged band is pushed on to a chute. The next band is held until the press ram trips 
a pilot valve on the down stroke, releasing the jaws as the tools engage the band. The carriage retracts during 
the flanging operation, and trips a pilot valve to operate the lift cylinders. As the next band enters the jaws 
they close and the platform returns. After a short dwell, the press ram initiates another complete cycle. 

Division of the feed motion into three elements permits the device to follow without shock continuous 
cycling of the press. 
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APPENDIX D, FIG. 4 











APPLICATION TO MACHINES 


Pressings are transferred between sets of follow-on raising tools and ejected, all automatically. 

Opposed pairs of jaws are advanced by air cylinders timed from the rising press ram. As they approach, the 
jaws close on to the pressings, lifting them slightly off the ejector pins. Completion of this action trips a 
pilot valve to produce a sideways movement of one pitch by the whole jaw assembly. This motion in turn 
trips another valve to reverse the pressure in the jaw cylinders, releasing the pressings. One rests on each of 
stations 2 and 3, while the third falls into a chute. Retraction of the jaws and the return of the slide follow 
during the power stroke. 

With this mechanical assistance the press requires one operator instead of two, with a consequent decrease 


in both cost and cycle time. Automatic loading appears feasible and if adopted would decrease the cycle time 
still further. 
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APPENDIX D, FIG. 5 


























APPLICATION TO MACHINES 


A hopper beside a lathe carries a stock of bars, of which the lowest falls into a tray. A pneumatic cylinder 
pushes the tray forward, and another then closes jaws on the bar. The tray withdraws; the jaws move to 
chuck height, then approach the chuck and insert the bar. Completion of their approach closes the chuck. 
Then the jaws open and withdraw upwards, after which turning commences. 

When the tool finishes its traverse and withdraws, the jaws descend, grip the bar as the chuck opens, and 
withdraw it. As they leave the chuck they open to drop the bar into a chute before they return to their 
original position for the next bar—which is then brought by the tray. 

The lathe is a capstan modified to have pneumatic chuck closing and tool traverse, and may use all turret 
positions in its cycle. The ejected turned pieces may be conveyed to a second similar hopper-fed machine. 
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REPORT OF THE MEETING OF COUNCIL 


21st July, 1955. 


5 em first meeting of Council in the 1955/56 
Session was held at 10, Chesterfield Street, 
London, W.1, on Thursday, 21st July. The Chairman 
of Council, Mr. G. Ronald Pryor, presided over a 
meeting of 28 members. Also present, by invitation, 
were Mr. H. le Cheminant, Past President of the 
Australian Council; Mr. M. W. Alderdice, Hon. 
Secretary of the Halifax Graduate Section; Mr. A. 
Eustace, Hon. Secretary of the South Western Region; 
Mr. R. J. Sury, Hon. Secretary of the Wolverhampton 
Section; and Mr. J. W. Taylor, Hon. Secretary of 
the Southern Region. 

In opening the proceedings, the Chairman thanked 
Council most sincerely for having elected him to the 
Chair for another year. It was an honour he very 
deeply appreciated. 

He cordially welcomed those members who were 
attending for the first time as members of the Council. 
He felt sure that the Institution would benefit from 
the time and thought which these members had 
undertaken to give to its affairs. 

The first twelve months under the new constitution 
and in the new premises had been completed. It 
had been possible to purchase, renovate and furnish 
the new building without any great strain on the 
Institution’s resources, thanks largely to the generosity 
of members in general, and in particular the new 
President, Sir Leonard Lord. There was no doubt 
that the Institution was feeling the benefit of the 
move ; both psychologically and practically, it had 
influenced the progress which the Institution had 
made and the added prestige it had gathered to itself 
during the past twelve months. 

Finally, the Chairman said he would like to stress 
once more that the Council was the governing body of 
the Institution. All those who had been elected 
to the Council had undertaken a great responsibility. 
They were responsible for the maintenance and 
furtherance of the status and progress of over 10,000 
professional production engineers. 


Finance 

It was reported by the Finance and General 
Purposes Committee that the budget was being 
maintained both as to income and expenditure. An 
adjustment had been made to the budget so that 
in future the Journal would bear its fair share of 
overhead expenses. 


Co-option of Mr. T. Fraser, C.B.E. 

The Chairman, on behalf of the Finance and 
General Purposes Committee, said that it gave him 
very great pleasure to move that Mr. T. Fraser, 
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C.B.E., who was a Trustee of the Institution and had 
given a great deal of his time to Institution affairs, 
be co-opted to the Council in accordance with Article 
of Association No. 34. 

The motion was carried unanimously, with 
acclamation. 


Election of Standing Committees, 1955/56 

The Standing Committees elected by Council for 
1955/56 appear on page 625. 

Council adopted the Finance and General Purposes 
Committee’s recommendation that each Standing 
Committee of Council should be empowered to co-opt 
not more than two additional members. 


Election of Section and Regional Honorary 
Secretaries and Honorary Treasurers 


The Council confirmed the election of these officers 
for 1955/56. 


National Conference, 1955 

The Secretary reported that the Conference held 
at Margate in June last, to discuss “The Automatic 
Factory — What Does It Mean?” proved to be 
successful beyond expectations. The attendance was 
over 1,100, including a number of foreign visitors, 
and a great deal of publicity was given to the occasion 
in the lay and technical press and by the B.B.C. 

This was undoubtedly a great occasion in the 
history of the Institution. 


Production Exhibition and Conference, 1956 

The Secretary reported that the next Production 
Exhibition and Conference would be held at Olympia, 
London, from 23rd/3ist May, 1956. An Advisory 
Committee had been formed, under the chairmanship 
of Sir Walter Puckey, and had held their first meeting 
on 20th July. 

The theme for the Conference would be “ Investing 
in Success”, a phrase recently used by the 
Chancellor of the Exchequer. It was envisaged that 
15 or 20 Papers would be presented, each of them 
bearing a title which would link it to the main 
theme. 


Higher Technological Education in India 

This matter was raised at the April Council 
meeting, and had since been discussed by the Finance 
and General Purposes Committee and the Education 
Committee. It was felt that it would not be possible 
to send a delegation to India owing to the expense 
involved. 

















Mr. J. D. Scaife asked if the report of Professor 
Matthew’s recent visit to India, which had been 
arranged by the International Labour Office, could be 
made available for consideration by the Education 
Committee, and it was agreed that this should be 
done. 


Co-operation with P.E.R.A. 

It was reported that a joint committee had been 
set up representing members of P.E.R.A. and of the 
Institution, to investigate the possibility of closer 
co-operation between the two organisations. 


National Awards in Higher Technological 
Studies — Board of Studies in Engineering 
The Chairman drew the attention of the Council 
to a letter from the Minister of Education inviting 
the Institution to appoint a representative on the 
Board of Studies in Engineering. It was agreed that 
Sir Walter Puckey should be asked to undertake this 
service. 


Schofield Travel Scholarship, 1955 

The Chairman of the Education Committee, 
Principal C. L. Old, reported that the Interviewing 
Committee had been very impressed with the quality 
of the candidates, and had recommended that two 
awards be made this year, one to Mr. R. W. Pickard, 
Grad.I.Prod.E., Technical Assistant to the General 
Works Manager at C. A. Parsons & Company, Ltd., 
Newcastle-on-Tyne ; and the other to Mr. H. S. 
Woodgate, Grad.I.Prod.E., Process Planning Engineer 
at Fairey Aviation, Ltd., Hayes, Middlesex. 

The Council unanimously adopted this recom- 
mendation. 


Section Honorary Secretaries Conference 

It was reported that the Section Hon. Secretaries 
Conference, which was now well established as an 
annual event, was held at Headquarters on Wednes- 
day, 18th May, 1955. Seventeen Hon. Secretaries 
attended and discussion took place on various points 
affecting the Institution’s administration. 


Regional Officers Conference 

A Conference of Regional Officers was also held 
at Head Office during the quarter to discuss the 
general working arrangements of the Regional plan. 


Membership 

It was reported by the Membership Committee that 
it had now been decided that no special cases should 
be presented to the Council where a recommendation 
did not come within the rules of election as laid down 
in the Articles of Association. Any difference of 
opinion in the interpretation of the regulations be- 
tween Membership and Section Committees would 
be referred to the Council for their ruling. 

The Council adopted the recommendation by the 
Finance and General Purposes Committee that the 
word “may” in line 6, Article No. 15 (c), should in 
future be interpreted as “ shall”. 


Research Committee 
The following reports were made on behalf of the 
Sub-Committees of the Research Committee :- 


Materials Handling. The Sub-Committee had been 
engaged largely with the preparation of its case in 
connection with the proposed formation of a materials 
handling division. 


Materials Utilisation. The final draft of the Sub- 
Committee’s report was now in the hands of the prin- 
ter, and would be published in August. 


Production Control. The final draft of the Sub- 
Committee’s report was with the printer and would 
be published in September. 


Sources of Information. The Sub-Committee was 
now engaged in collating replies to its questionnaire, 
which had been sent to over 150 organisations. 


Joint Committee on Measurement of 
Productivity 

With the completion of the Production Control 
Report, the original work of the Joint Committee 
was concluded, but the Research Committee felt it 
desirable to continue co-operation between the Institu- 
tion and the Institute of Cost and Works Account- 
ants. The possibility of a standing Joint Committee 
of the two bodies would be discussed at a future 
meeting. 


Standards 

It was reported that the Conference of Standards 
Engineers held in conjunction with the B.S.I. in May 
last, under the chairmanship of Mr. R. E. Mills, had 
been remarkably successful. A report was published 
in the July issue of the Journal. 

The Committee had considered the Finance and 
General Purposes Committee’s request for comment 
on the value to the Institution of compiling a register 
of members’ special interests and their application 
among the various categories of industry, and had 
recommended that the Institution should compile a 
full register on these lines. It would, however, be some 
time before the full details could be worked out. 


Hazleton Memorial Library 

The Chairman of the Library Committee, Lord 
Sempill, reported that the situation was satisfactory 
and everything in the Library was, he felt sure, in 
accordance with the wishes of the Council. He hoped 
it would not be long before the catalogue was avail- 
able. 


Region and Section Quarterly Reports 

The Council adopted the Region and Section 
Quarterly Reports, extracts from which appear on 
pages 627 /630 of this Journal. 
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Liaison with Sections Outside the U.K. 

Mr. H. G. Gregory, Vice-Chairman of Council, 
reported that there had been a number of visitors 
from overseas including the immediate Past Chairmen 
of the Melbourne and Sydney Sections, Mr. Sutton 
and Mr. Strick; Mr. Esserman, a member of the 
Australian Council; Mr. Burden, immediate Past 
Chairman of the Bombay Section; and Mr. H. le 
Cheminant, Past President of the Australian Council. 

Mr. Strick intended to discuss with the Secretary 
membership problems, and also the details of the 
new scholarship which was being set up by the 
Australian Council. This Scholarship would be 
known as the “ J. Finlay Scholarship ”, and Mr. J. N. 
Kirby, President of the Australian Council, had 
generously undertaken to present the first £1,000 to- 
wards the Scholarship. In addition, he had under- 
taken to underwrite the collection of a further £4,000 
from interested companies. 

A copy had been received of the programme of 
the Conference on “ Productivity and the Machine 
Tool”, jointly organised by the Institution’s Sydney 
Section and the Australian Institution of Manage- 
ment, which had just been held in Sydney. The 
opening address was given by Sir Eric Harrison, 
Australian Minister for Defence Production, and the 
Institution looked forward to receiving copies of the 
Papers which had been presented. 

A suggestion had been received from a Graduate 
member in Brisbane that a section of the Institution 
should be set up in Queensland. Professor Mansergh 
Shaw, of the University of Brisbane, would be calling 
on the Secretary in the near future to put forward 
more detailed ideas. 

The Hon. Secretary of the Sydney Section had 
asked Mr. Gregory to announce that the Section’s 
Annual Dinner would be held in the first week of 
November, 1955. If any members were visiting 
Australia at that time, he would be pleased to hear 
from them. 

With regard to India, Mr. B. G. Goodchild, Chair- 
man of the Calcutta Section, had reported on the 
Institution’s co-operation in increasing educational 
facilities in India. Mr. Goodchild was the Institution’s 
representative on the All India Council for Technical 
Education, and would make a full report after the 
next meeting of that Council. 

In response to a suggestion from Mr. T. Fraser, 
Mr. Gregory agreed to write to each Chairman over- 
seas and ask whether they were satisfied with the 
service they received from Headquarters. Mr. H. le 
Cheminant, on the Chairman’s invitation, said that as 
far as Australia was concerned, efforts were made 
to emulate the British side of the Institution, but 
there was considerable difficulty because of the short- 
age of suitable people. 

Mr. J. D. Scaife wondered if it would be possible 
for the Institution to send out a direct representative 
to address all the Sections overseas and discuss their 
various problems. He felt that the Institution was 
not linking up with the Commonwealth as it ought 
to do. It was agreed that the suggestion should be 
put before the Finance and General Purposes Com- 
mittee for consideration. 
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The Journal 

The Editorial Committee reported with great re- 
gret the resignation of Mr. K. J. Hume, who was 
shortly taking up a new appointment in Cheltenham, 
and wished to place on record their appreciation of 
all the work he had done while serving on the 
Committee. 

The new advertising contract had now been signed. 
It was gratifying to the Committee to note that over 
the last four months there had been a steady increase 
in new advertisers in the Journal, without any 
cancellations. 

The Papers presented at the Margate Conference 
were being published in the July, August, September 
and October issues of the Journal, and in addition, a 
complete report of the Conference, in book form, 
would be published towards the end of August. 


Institution Papers 

George Bray Memorial Lecture, 1954. <A most 
successful meeting was held in Manchester on 18th 
April, 1954, when Mr. Robert Douglas, M.B.E., 
Chairman and Managing Director of Dobson & 
Barlow, Ltd., presented a Paper on “ Engineering and 
Production Aspects of Synthetic Fibre Manufacture ”. 
The Lecture was amply illustrated by a film and 
slides, and supplemented by a small exhibition. 


George Bray Memorial Lecture, 1955. The Papers 
Committee were pleased to report that Sir Gordon 
Russell, Director of the Council of Industrial Design, 
had accepted the Institution’s invitation to present 
the 1955 George Bray Memorial Lecture. The meet- 
ing would take place early in 1956. 


The Viscount Nuffield Paper, 1955. The Com- 
mittee were pleased to report that Dr. G. H. Daniel, 
Head of the Statistics Branch of the Ministry of Fuel 
and Power, had accepted the Institution’s invitation 
to present this Paper in London, on 15th December, 
1955. 


The Alfred Herbert Paper, 1955. Arrangements 


for the presentation of this Paper were still proceeding. 


Institution Medals, 1953/54 
The Council adopted the Papers Committee’s 
recommendation, as follows :- 


For the Best Paper by a Member: Mr. K. J. 
Hume, M.I.Prod.E., for his Paper, “ Fundamentals 
of Gauge Design ”. 


For the Best Paper by a Non-Member: Mr. F. 
Nixon, of Rolls-Royce, Ltd., for his Paper, “The 
Effective Utilisation of Materials”. 


The Hutchinson Memorial Award (for the best 
Paper presented by a Graduate): Mr. G. Cubitt- 
Smith, Grad.I.Prod.E., for his Paper “ Resistance 
Welding in America ”. 
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The Lord Sempill Paper 

The Council adopted unanimously the Finance and 
General Purposes Committee’s recommendation that 
the opening Paper at the Annual Aircraft Production 
Conference, organised by the Southern Section, should 
be given the status of a Named Paper to be known 
as the Lord Sempill Paper. This would commemo- 
rate both Lord Sempill’s services to the Institution 
for many years, and his life-long association with 
aeronautics. 


Committee on Electronics 

It was suggested by Mr. H. W. Bowen, O.B.E., 
that the Institution should set up an ad hoc Com- 
mittee on electronics, and it was agreed that this 
matter be referred to the Research Committee for 
report and recommendation to the next meeting 
of Council. 


Honours 

The Council were gratified to note that Honours 
had been recently conferred on the following 
members :- 


O.B.E. Mr. R. A. Wright, Member, Works 
Manager, Skefko Ball Bearing Company, 
Luton. 


M.B.E. Mr. E. Ayland, Associate Member, 
Works Manager, Engineering Division, 
John Curran, Ltd., Cardiff. 
Mr. W. G. Bennett, Works Manager, 
Climax Rock Drill and Engineering 
Works, Ltd., Redruth, Cornwall. 
Mr. J. W. Gardner, Associate Member, 
in charge of new development and pro- 
cess engineering, D. Napier & Son, Ltd., 
Liverpool. 


Obituary 

The Council recorded with deep regret the deaths 
of the following members :- 

Mr. Tom Thorneycroft, Past President; Sir John 
Storey, Past President of the Australian Council ; 
Mr. G. O. Ingleden, M.I.Prod.E.; Mr. L. Chubb, 
A.M.I1.Prod.E.; Mr. J. M. Towler, M.I.Prod.E.; Mr. 
F. T. Hill, M.1.Prod.E.; Mr. L. R. Chandler, 
M.I.Prod.E.; Mr. H. T. Hiskey, A.M.I1.Prod.E.; Mr. 
J. B. Clegg, A.M.I.Prod.E.; Mr. D. Crombie, 
M.I.Prod.E.; Mr. W. M. B. Fowler, M.I.Prod.E:; 
Mr. J. R. Harwood, A.M.1.Prod.E.; Mr. E. Robinson, 
Stud.I.Prod.E. 


Date of Next Meeting 

It was agreed that the next meeting of Council 
should be held at 10, Chesterfield Street, London, 
W.1, on 27th October, 1955, at 11 a.m. 
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Research Committee 
The Principal Officers 


W. G. Ainslie Dr. D. F. Galloway R. N. Marland 

L. R. Beesly A. G. Hayek S. W. Nixon 

Sir Francis Brake R. S. Hind A. P. Oppenheimer 
B. H. Dyson P. Holmes P. Spear 

T. W. Elkington C. F. Hurst W. J. Webb 

F. G. S. English B. G. L. Jackman F. B. White 

R. M. Evans R. N. Line 


Standards Committee 
The Principal Officers 


R. K. Allan J. Harris T. A. C. Sparling 
J. E. Baty C. M. Holloway = _H. Stafford 

E. G. Brisch R. E. Mills R. J. C Whitaker 
H, Dixon R. Rule W. E. Wright 
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ELECTIONS AND TRANSFERS 


2ist July, 1955. 


ADELAIDE SECTION 
TRANSFERS 
FROM ASSOCIATE ag eed TO MEMBERS 
C. J. Clark, F. W. Per 
BIRMING ‘HAM SECTION 
AS GRADUATES 
A. G. Adams, H. Ray. 
AS STUDENT 
J. Wood. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
J. L. Parker. 
FROM GRADUATE TO ASSOCIATE MEMBER 
W. Silberbach. 
FROM STUDENTS TO T Ha ATES 
D. F. Flitcroft, H. Hayward, G. E. 
BC yMBAY SECTION 
AS ASSOCIATE MEMBER 
H. P. Bhadury. 
AS STUDENTS 
J. B. Patnaik, B. B. Sharma, P. Singh. 
CALCUTTA SECTION 


Price. 


AS STUDENT 
V. Pandit. 
CORNWALL SECTION 
AS STUDENTS 
Cc. P. J. Hay wort , 
COVENTRY “SEC TION 
AS oy ee 


Cc, Garman, G. Hayes, E. R. S. Marrs, M. J. 
Mitchell H. J. Moon, A. J. Sanders. 
” STUDENTS 
Austin, J. Chaston, R. W. Diamond, K. W. 
 Fouey, J. Griffin. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
W. W. Jeacock. 
FROM GRADUATES TO ASSOCIATE MEMBERS 
H. Borley, W. Pollard. 
FROM STUDENT TO GRADUATE 
. D. Lancaster. 
DERBY SECTION 
AS GRADUATES 
R. Hancock, J. Hazlewood, N. B. Minion, R. J. 
Watkinson. 
AS STUDENTS 
D. B. Ghosh, D. G. King, W. J. Rowland. 
TRANSFERS 
FROM GRADUATES TO ASSOCIATE MEMBERS 
H. L. Borrington, G. Lyon. 
FROM STUDENT TO GRADUATE 
F. E. Taylor 
EASTERN COUNTIES SECTION 
AS GRADUATE 
R. G. Nockold. 
AS STUDENTS 
J. B. Bartholomew, E. G. Brown, A. R. Creasey. 


GLASGOW SECTION 
AS ASSOCIATE MEMBERS 
R. A. Burden, C. W. Paterson. 
AS GRADUATES 
R. D. Dwarte, D. M. S. Lightbody, 
T. H. Thomson. 

AS STUDENTS 
R. I. Archibald, V. S. Viswanathan. 
TRANSFERS 
FROM ASSOCIATE MEMBERS TO MEMBERS 
J. Pollock, J. Wark 

GLOUCESTE R SECTION 
AS MEMBER 
G. H. Dowty. 

LEICESTER SECTION 

AS ASSOCIATE MEMBERS 
L. Newton, K. Smith. 
AS GRADUATE 
E. K. Hoong Chong. 
AS STUDENTS 
B. J. Braganza, P. A. Byrne, 


onomides, A. ©. Faluyi, I. de G. Gaudin, 
H. Harb, F. Ireland, S. C. Kaloyeros, K. B. 
Karanth, W. A. Quansah, N. Rushi, R. J. 
Speechley, P. J. Taylor, I. Wahid, A. K. Windeler. 


NEW AFFILIATED 
NEW AFFILIATED FIRM: 


Chappie Limited 
H. 
LINCOLN SECTION 

AS STUDENT 


B. E. L. Daulton. 
TRANSFER 
FROM GRADUATE TO ASSOCIATE MEMBER 
P. H. Roberson. 

LIVERPOOL SECTION 
AS STUDENT 
C. Armstrong. 
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J. H. Morrison, 


A. N. K. Chong, C. H. 


REPRE! s/ENTATIVES : 


TRANSFER 
FROM STUDENT TO GRADUATE 
J. C. Lowey. 
LONDON SECTION 
AS MEMBERS 
B. Boxall, M. W. Plumpton. 
AS GRADUATES 
F. H. Chaffer, R. A. Collins, 
Gilbert, G. V. Harry, J. W. Martin, 
D. N. Shackles. 
AS STUDENTS 
R. F. Bell, J. F. Belt, 


F. A. A. Crane, 


M. J. Camp, W. T. 


Glover, L. W. N. Jones, N. Manchee, J. 
Reeves, E. J. Weekes, T. J. Williams. 
TRANSFERS 


FROM ASSOCIATE MEMBERS TO MEMBERS 
J. E. Burnet, 
Holton, C. Metcalfe, W. G. Middleton. 
FROM GRADUATES TO ASSOCIATE MEMBERS 
K. A. Blumenthal, D. C. Harrison. 
PROM STUDENTS TO GRADUATES 
R. P. Hills, L. A. G. Linden, J. E. Lloyd. 
LUTON SECTION 
AS MEMBER 
J. Paisley. 
MANCHESTER. SECTION 
TRANSFERS 
FROM ASSOCIATE MEMBERS TO MEMBERS 
H. Handforth, A. Paterson. 
MELBOURNE SECTION 
AS GRADUATE 
R. H. Evans. 
NEW AFFILIATED 
NEW AFFILIATED FIRMS: 


Davies Shephard Pty. Ltd. aa E. G. Day. 

D. . Albiston. 
Patience & Nicholson Pty. Ltd. H. H. Taylor. 

J. D. Henderson. 

J. Simpson. 
John W. Stamp Pty. Ltd. on H. T. Popple. 


F. Elliott. 
NORTH EASTERN SECTION 
AS MEMBERS 
J. Buck, H. Chetham, 
AS GRADUATE 
G. Ellis. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
F. H. Groom. 
FROM GRADUATES TO ASSOCIATE MEMBERS 
R. Mein, D. E. Banham. 
FROM STUDENT TO ASSOCIATE MEMBER 
M. T. Downes. 
NORTHERN IRELAND SECTION 

AS MEMBER 
E. A. Patston. 
TRANSFER 
FROM ASSOCIATE MEMBER TO MEMBER 
J. G. Easterbrook. 

NORWICH SECTION 
AS ASSOCIATE MEMBER 
W. A. Pitt. 
AS GRADUATE 
E. W. Huggins. 
TRANSFER 
FROM ASSOCIATE MEMBER TO MEMBER 
V. Crowther. 

NOTTINGHAM SECTION 

TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
C. T. Butler. 
FROM GRADUATE TO ASSOCIATE MEMBER 
K. Liquorish. 

OXFORD SECTION 
TRANSFER 
FROM STUDENT TO GRADUATE 
N. G. Hall. 

PRESTON SECTION 
AS STUDENTS 
R. J. Maxwell, G. Wren. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
R. Shand. 
FROM GRADUATE TO ASSOCIATE MEMBER 
P. T. O'Leary. 

READING SECTION 
AS MEMBER 
E. A. H. Taplin. 
AS ASSOCIATE MEMBER 
D. C. Gershon. 
TRANSFER 
FROM ASSOCIATE MEMBER TO ME BE 
T. H. Christy. 


A. ¥. 
A. H. Qureshi, 


File, J. G- 
F. 


C. H. J. Cooper, C. H. Gubbins, L. E. 


a ATIVES: 


ROCHESTER SECTION 
TRANSFERS 
FROM ASSOCIATE MEMBERS TO MEMBERS 
R. Bradford, W. T. Cottingham, W. Robinson. 
SHEFFIELD SECTION 
- GRADUATES 
. K. Pickles, P. W. Wells. 
AS STUDENT 
K. M. Goodman. 
TRANSFER 
FROM STUDENT TO GRADUATE 
A. D. Hopkinson. 
SHREWSBURY SECTION 
AS STUDENT 
S. V. Evans. 
SOUTH AFRICA SECTION 
AS ASSOCIATE MEMBER 
G. Simon. 
TRANSFER 
FROM ASSOCIATE MEMBER TO MEMBER 
D. N. S. Clare. 
SOUTHERN SECTION 
AS ASSOCIATE MEMBER 
C. S. Griffin. 
AS STUDENT 
A. R. Stevens. 
SOUTH ESSEX SECTION 
AS GRADUATE 
4. H. Howard. 
AS STUDENTS 


E. H. Doe, B. E. Maltwood, D. H. Oddy, N. A. 
Simmons, J. J. Usher-Smith. 

TRANSFER 

FROM GRADUATE TO ASSOCIATE MEMBER 

R. V. Rider. 


SOUTH WALES SECTION 
AS MEMBER 
C. H. Shelton. 
AS ASSOCIATE MEMBER 
W. Ivory. 
AS GRADUATE 
D. J. Tantrum. 
AS STUDENTS 
W. A. Morris, I. Roberts. 
STOKE SECTION 
TRANSFER 
FROM GRADUATE TO ASSOCIATE MEMBER 
E. Perry. 
SYDNEY SECTION 
AS STUDENT 
R. M. Croucher. 
TRANSFER 
FROM GRADUATE TO ASSOCIATE MEMBER 
D. J. Fakes. 
FROM STUDENT TO GRADUATE 
R. W. McCulloch. 
WESTERN SECTION 
AS ASSOCIATE MEMBER 
r. H. Wilkes. 
AS GRADUATE 


R. Climie. 

AS STUDENTS 

A. E. Davey, J. J. Ford, H. J. Ivey, A. J. Jones, 
J. H. Kane, C. A. Prideaux. 

TRANSFERS 


FROM ASSOCIATE MEMBERS TO MEMBERS 

A. E. Balchin, L. G. Burnard, R. E. 

FROM STUDENT TO GRADUATE 

lr. P. Griffiths. 
WEST 

AS STUDENTS 

B. ——— G. R. Thomas 

VOLVE RHAMPTON SECTION 

AS GRADUATE 

V. J. Reeve. 

AS STUDENTS 

L. A. Dando, G. W. W. Forbes, 

TRANSFERS 

FROM ASSOCIATE MEMBER TO MEMBER 

F. W. Kendall. 

FROM GRADUATES TO ASSOCIATE MEMBERS 

A. E. Clarke, E. N. Corlett, W. L. . Pace. 


Mills. 


WALES SECTION 


B. G. Ghoshal. 


AS STUDENTS 

S. Basue, K. F. Tye. 
NO SECTION 
AS MEMBER 

A. G. Pirie. 

AS ASSOCIATE MEMBERS 


J. W. Gilbert, R. L. B. Jones. 
TRANSFERS 

FROM ASSOCIATE MEMBER TO MEMBER 
W. G. Rooke. 

FROM STUDENT TO GRADUATE 

A. J. B. Hall. 

















EXTRACTS FROM LOCAL SECTION REPORTS 


Presented to Council, 2Ist July, 1955. 


EASTERN REGION 
Eastern Counties 

Following a lecture on “ Plastics” given during the 
Winter Session, a very interesting visit was made one 
evening early in June to the works of BX Plastics Ltd. 

An afternoon visit to the works of the Manganese Bronze 
and Brass Co. Ltd., Ipswich, is also planned. 

The Section Committee have practically completed their 
arrangements for what should prove to be a popular pro- 
gramme of lecture meetings during the winter, and have 
also continued to deal with such applications for member- 
ship as have been received. 

Both the Section and the Institution have suffered a 
loss by the death of Mr. L. R. Chandler, Principal of the 
Ipswich School of Technology. Mr. Chandler will be missed 
from his place on the Section Committee and also the 
Papers Committee of the Institution, of which he was 
a corresponding member. 


Norwich 


Activity in the Section during this quarter has been 
confined to the work of the Committee which has been 
meeting regularly, the main item of business being the 
programme for 1955/56. It is expected that the details 
will be completed shortly and it is hoped that the pro- 
gramme will have something of interest for every member 
of the Section. 


EAST AND WEST RIDINGS REGION 
Halifax 


A number of members joined in a successful visit to the 
works of International Harvester Co. of Great Britain Ltd., 
Doncaster, in April, and this brought to a close a successful 
season. 

This time of year is mostly confined to Committee work; 
the progress being made points to a very interesting and 
varied programme for 1955/56, and as in the previous 
Session two Regional Meetings will be included. 


Sheffield 


The Section Committee considers that the policy of 
“Broadening the Base” should be implemented to the 
fullest extent by providing opportunities and facilities for 
those engaged in production—in the widest sense—to be- 
come members of the Institution. 

In the latter part of 1954 and the beginning of 1955 the 
Section drew up a number of recommendations which were 
forwarded to the Institution. These recommendations were 
designed to provide a framework within which there would 
be provided the means of admitting to membership ll 
whose work is directly concerned with production, and 
promoting the greater efficiency of it. The Section Com- 
mittee’s recommendations stress the necessity of providing 
the opportunities for all branches of industry to receive 
benefit from and contribute to the work of the Institution. 


Sheffield Graduate 


The past year has been by far the most progressive since 
the Section was formed four years ago. It has seen the 
inauguration of a prize scheme for Graduate Papers, a 
Regional week-end school, a successful series of works 
visits and a very enjoyable full day semi-social visit. In 
addition, the Section have had the privilege of entertain- 
ing the Chairman of Council, Mr. Pryor, and also the 
Regional Chairman and Treasurer. 


A high degree of mutual co-operation has grown between 
the Graduate and Senior Sections due in no small way to 
the Senior Section’s policy of allocating a great deal of 
importance to graduate matters. 


A programme of practical lectures has been arranged, 
which it is hoped will prove attractive and beneficial to the 
junior members. A full account of the scheme has been 
prepared for publication in the Journal. 


A major topic for discussion in Committee has been the 
question of Graduate Section continuity. Mr. Pryor has 
said that whether a Graduate Section can be made worth- 
while depends on the conditions prevailing in the area 
involved and, more specifically, upon the number of 
Graduates and Students available, and that before new 
Sections are formed, these things must be taken into 
consideration. 


Another Council member has said that “a_ healthy 
Graduate group is vitally important to the Institution and 
that the strong position of some other Institutions is a 
result of the attention that was devoted to Graduates some 
years ago”. The Graduate Sections have shown at the 
recent Council discussion that they are lusty enough 
youngsters, but what about that one Graduate in every 
five who has no Graduate Section? It is wondered if their 
Senior Committees are giving them any consideration or 
special thought. 


Yorkshire 


The Annual Dinner of the Yorkshire Section was held 
in April and members and their guests enjoyed a very 
pleasant evening. Mr. S. G. Haithwaite, past Chairman 
of the Section, took the opportunity of presenting to Mr. 
J. L. Townend, the winner of the Golf Competition in 1954, 
a silver cup as a memento. 

The competition this year will be held in July and will 
be run in conjunction with the first match open to all 
members of the East and West Ridings Region and the 
prizes will be a “ special’ trophy, kindly provided by mem- 
bers of the Regional Committee, and “ T’owd Tin Pot” for 
members of the Yorkshire Section. 

Arrangements are well in hand for the 1955/56 session, 
and the first Regional Meeting which will be organised by 
this Section will be held at Leeds University in October. 


MIDLANDS REGION 
Birmingham 


At the Annual General Meeting held in March, Mr. 
T. W. Elkington was elected Chairman and Messrs. C. H. 
Griffiths, R. D. Guthrie, T. F. Houghton, A. P. 
Oppenheimer and T. B. Worth to the Committee for the 
Session 1955/56. Mr. R. N. Marland was elected Vice- 
Chairman. Following the official business, two films were 
shown, entitled “ Power for Locomotives” and “ Automatic 
Size Grinders” by Schultz of Germany. 

The final lecture was held in April, when the present 
Chairman, Mr. T. W. Elkington, presented his Paper on 
“The Development of Special Machines, with particular 
reference to Unit Construction”. This was an excellent 
Paper, well illustrated and well presented. 

The Social Committee have planned a full programme 
for the summer and next year and the Lectures Programme 
Sub-committee are proceeding with arrangements for next 
Session’s lectures, which will be planned on “New Tech- 
niques and Developments ”. 
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Birmingham Graduate 


The Section held three successful lecture meetings this 
quarter, including a Graduate Paper. In March, a party 
visited Round Oak Steel Works, Ltd., at Brierly Hill. 

At the Annual General Meeting in March, Mr. Colin 
Turner was elected to serve as Chairman next year, suc- 
ceeding Mr. Warren Silberbach, who has served on the 
Committee as Hon. Secretary, Vice-Chairman, and Chairman. 

In an endeavour to develop further interest in the Section, 
a vigorous programme is being prepared for next year. 

The Committee have spent some time considering various 
ways of improving the Schofield Scholarship, so that 
Graduates might feel more free to enter. These recom- 
mendations have now been forwarded through the Senior 
Committee to Head Office. Representatives of the Com- 
mittee attended both the Graduate Representatives 
Conference at Wolverhampton in March and the recent 
Council Meeting at Head Office. 

It was with regret that Mr. R. Read’s resignation from 
the Committee owing to business reasons was accepted. 
Mr. Read was Chairman of the Section during the year 
1953/54. 


Coventry 


The Annual General Meeting held in March was very 
well attended and was followed by an interesting film 
show. In May a party of approximately 70 members and 
their ladies visited the Stratford Memorial Theatre and 
enjoyed the performance of “‘ Twelfth Night”. 

The Section have again been fortunate in obtaining the 
services of a leading industrialist, Mr. Geoffrey Rootes, as 
Chairman, for the 1955/56 session. A sincere expression 
of appreciation for the work and help given to the Section 
was accorded to Mr. Stanley Harley who retires after two 
years in office. The new Committee members elected were 
Mr. E. Ackford and Mr. W. F. Hill. It is recorded with 
deep regret, however, that before attending his first Com- 
mittee meeting Mr. Hill died suddenly. 

The lecture programme for 1955/56, now completed, 
covers a wider range of subjects than usual, and it is hoped 
to attract large audiences to lecture meetings. The Annual 


Dinner and Dance has been arranged to take place in 
October. 


Wolverhampton 


An excellent talk on “ Organisation for Production ” was 
given at Stafford Technical College by Mr. B. E. Stokes, 
A.M.I.Prod.E., in April. 

In May a combined Senior and Graduate Section Meet- 
ing held at Wolverhampton, at which Mr. D. B. Ebsworth 
presented a Paper on “A Practical Approach to Engin- 
eering Fine Surfaces”, concluded the 1954/55 Section 
Programme. 

Monthly meetings have been held and well attended. 
The Committee have put forward one nomination for 
Council and elected their Regional Committee representative. 


Wolverhampton Graduate 


Committee meetings have been held during the quarter 
and attendance has been very good. The lecture pro- 
gramme is now completed and lectures have been arranged 
for ten months of the Session, two of which will be joint 
lectures with the Senior Section. A visit has been arranged 
for each month, and a social visit has been included in the 
programme, also a dinner dance to be held in December. 

In April a lecture was given by Mr. K. J. B. Wolfe on 
“Recent Developments in Metal Machining”. This was 
well illustrated by slides and a good discussion followed. 
Attendance was very good at this lecture. 

The visit for April was made to B.S.A. Armoury Works, 
Birmingham. This was a most interesting visit and was 
attended by 30 members. The June visit was to Jaguar 
Cars Ltd., Coventry. 
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NORTHERN REGION 
North Eastern 

The March meeting, which took the form of a Brains 
Trust, was well attended, and proved a successful change 
from the more conventional meeting. Questions of a very 
high order were put to the panel, which consisted of Mr. 
T. McCulloch, Chairman; Mr. W. Scott, Past-President of 
the Section; Mr. W. D. Opher; and Mr. A. Cameron, all 
of whom dealt with the questions in a most able, forthright 
and interesting manner. 

The Annual General Meeting was held in April. Mr. 
F. Baker was elected Chairman for the coming Session, 
and Mr. T. McCulloch was thanked for the hard work he 
had put in for the past year. Since the General Meeting 
the Committee have been very active arranging a satis- 
factory programme for the Session 1955-6. 


NORTH MIDLANDS REGION 

Leicester 

During the last two Committee Meetings, the Section 
Committee have been arranging the lectures for the coming 
Session and these should prove very interesting. 

This year’s Annual Dinner will be in October, a month 
earlier than usual, as members had too many similar func- 
tions to attend during November last year. 


Lincoln 

The Annual General Meeting of the Lincoln Section 
was held in March. Mr. R. S. Hind was re-elected Chair- 
man for a second year and Mr. H. Wright was re-elected 
Section Hon. Secretary for the coming year. 

The meeting gave their approval to three retiring mem- 
bers of the Committee by re-electing them to serve for a 
further period. These members were Messrs. E. Burgess, 
A. S. Johnstone and R. S. Hind. 

Mr. A. S. Johnstone, who had served as Member of 
Council for a good many years, was elected Chairman of the 
North Midland Region for the coming year. He has been 
Past-President of Nottingham Section and Chairman of 
Lincoln Section. The two additional representatives on the 
Regional Committee are to be Mr. T. H. Phillipson and 
Mr. R. Preston. 

Two works visits have been arranged during the quarter: 
a visit to the works of British Thomson-Houston Limited, 
Chesterfield, in June, and the works of Messrs. Appleby- 
Frodingham Steel Company Limited, Scunthorpe, in July. 


NORTH WESTERN REGION 
Liverpool Graduate 

At the Annual General Meeting in March, Mr. A. J. 
Vine was elected Chairman and Mr. G. Smith re-elected 
Secretary for 1955/56. 

The final lecture of the Session was held in April, when 
the Director of Liverpool Public Museums, Mr. J. H. Iliffe, 
spoke on “ Planning an Archaeological Excavation”. Many 
interesting photographs and exhibits found during the city’s 
team excavations at Old Paphos in Cyprus were shown. 
The exhibits included three enamelled gold rings which are 
the earliest known examples of enamelling. 

The Committee have held several meetings and the 
Section Programme for 1955/56 is now taking final shape. 
Further arrangements have been made for the joint day 
visit with Manchester Graduate Section. This will take 
place in September. 

The 1956 Graduates’ Representatives Conference will be 
convened in Liverpool and arrangements have been made 
for it to take place during April. 


SOUTHERN REGION 

Reading 

Lecture attendances during the Session just finished have 
been below average. This has been a disappointment to 
the Chairman and Committee. The two inaugural Meet- 
ings held at Staines and Slough were reported as a success 
at Staines and poorly supported at Slough. 

As usual one or two works visits are being arranged for 
the summer months the first one for this month has been 
given excellent support from the members. 
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Southern 

The Committee very much regret that they have been 
forced to discontinue summer visits through lack of support 
and would be most willing to recommence subject to reason- 
able indication from the members. ; 

The lecture meetings which are primarily designed for 
the purpose of members getting to know each other are 
attended by a discouragingly small proportion of members, 
and the social activity—the Dinner Dance in March— 
despite the huge success which it has experienced in the 
past, was not so well supported by members as it might 
have been. The Committee would welcome any remarks 
from the members on this matter in view of organising an 
informal social event before next Christmas. 


SOUTH EASTERN REGION 
London 

The final lecture meeting of the Session in April, when 
a Paper was given by Mr. R. H. Booth entitled “ Electronics 
in Modern Industry ’’, was particularly successful, and had 
been arranged to meet a demand for a Paper on the indus- 
trial applications of electronics and especially covering the 
application of this technique to the control of machine 
tools. Meetings held during the Session were well attended 
and Papers gave rise to vigorous discussions on a variety of 
subjects. 

London members gave considerable support to the recent 
Conference at Margate and it is worthwhile noting the 
interest taken in the papers on electronics, an interest that 
was foreshadowed by that shown when Mr. Booth gave 
his Paper to the Section in April. London members attend- 
ing the Conference considered the proceedings to be good 
and the organisation first-class. 

In view of the number of new members coming on to 
the Section Committee, the Chairman, Mr. R. E. Leakey, 
convened a meeting at which they could meet and at which 
he outlined the work of the Committee, especially with re- 
gard to the handling of applications for membership and 
transfer under the new Articles of Association and under 
the rules for academic qualifications. 

The programme for 1955/56 is being finalised and 
arrangements for meetings in Brighton and Croydon are well 
in hand. The Dinner-Dance will be held at the Savoy 
Hotel, on Tuesday, 29th November, and the Stag Dinner 
on Wednesday, 15th February, at the Connaught Rooms. 


Luton Graduate 

The Annual General Meeting was held in March and 
was followed by a film show. It is hoped next year to 
stimulate interest in the Annual General Meeting by com- 
bining it with the Production Panel. 

The lecture on “Standardised Tooling” by Mr. D. A. 
Wilcocks in May, provided the Section’s first original Paper 
for some years, and provoked considerable discussion. A 
visit to Wharton and Wilcocks, Limited has been arranged 
for September, 1955, to follow up this comprehensive 
lecture. 

All works visits were fairly well supported and the com- 
mittee has decided to hold future visits on weekday even- 
ings or Saturdays only. 


South Essex 

Increased attendances have been registered at all the 
Section meetings during the 1954/55 Session and the 
standard of Papers presented was above average. 

The Annual General Meeting was held in March and 
the Officers for 1955/56 were elected. Mr. P. H. W. 
Everitt has had to withdraw as Hon. Secretary due to 
business commitments, and Mr. D. S. Redhead has taken 
over these duties. 

A number of Committee meetings have been held to 
discuss and arrange the programme for 1955/56 which will 
be presented in Chelmsford and Ilford as in previous years. 


SOUTH WESTERN REGION 
Western 

As with most Sections, this quarter is one of little activity, 
the lecture Session having finished and the new programme 
not yet started. However, one of the Section members, 
Mr. W. E. Wright, was called upon to give a Paper, which 
was well received, at the recent Cornwall Conference. 

The new lecture programme is being formulated and a 
joint meeting with the Bristol Branch of the Royal Aero- 
nautical Seciety has been agreed upon. 

The Committee are glad to welcome two new members, 
Mr. G. P. Wade, of the West of England Engineering and 
Allied Employers’ Association, and Head of the Work 
Study Department, and Mr. J. Glennie. At the same time 
the Committee are sorry to lose the services of Mr. G. W. 
Wright, who is leaving the Section to take up an important 
appointment in the North of England. The experience and 
guidance of Mr. Wright in the affairs of the Western 
Section will be missed by all. 


Western Graduate 


The Committee have during the last three months 
organised works visits to local places of interest. The 
first one in April was an evening visit to the St. Anne’s 
Paper Mills, which was very well supported. The second 
visit in May was to the Avonmouth Docks, Bristol, in the 
form of a conducted coach tour. This visit, too, was a 
great success and the popularity of these has encouraged 
the Committee to organise similar trips in the coming 
season. A visit to the College of Technology was held in 
July. 

The lecture attendances have shown a great increase. 
This is due, in the view of the Committee, to the fact 
that emphasis was given to straight technical lectures 
combined with subjects of topical interest. The Com- 
mittee will continue this policy during the next Session. 
At the Lecturette Competition in April, Papers pre- 
sented by Mr. K. D. Marwaha and Mr. O. S. Onions, 
were of a very high standard and they received the Senior 
Section prize. 

As the Committee look back upon the activities of the 
Section over the past year, they feel more than satisfied at 
the results achieved. In handing over their responsibilities 
to the new Committee, they feel assured that with renewed 
vigour and drive, the Section will make even greater 
progress. 


WELSH REGION 

West Wales 

This quarter has shown continued support and interest 
by all members of the Section, there being a notable in- 
crease in the average attendances at lecture meetings. This 
success on the “ More for Less” theme has resulted in a 
decision to proceed along similar lines, with a sequel to 
the previous programme, under the general heading, “ Still 
More for Less,” the development of this theme now being 
in the hands of a most capable and energetic sub-committee. 
Among the officers for the coming year the Section are 
fortunate to welcome again Mr. W. H. Bowman, as Chair- 
man, assisted by Mr. T. G. Whittam, as Vice-Chairman. 

At a recent visit to the Rheola Works of the South 
Wales Aluminium Company, members and friends were 
greatly impressed by this light and cheerful plant, embody- 
ing the highest standards of modern factory design. Follow- 
ing the tour of the works, the visitors were entertained to 
an excellent tea by the Company, thus concluding a most 
memorable and enjoyable visit. 


SECTIONS OUTSIDE THE U.K. 
Adelaide 


Two lecture meetings have been held, the subjects being 
“Factors Affecting Low Cost Welding” and “ The Func- 
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tion of Industrial Design”. A visit to the power station 
held in March proved interesting for all those who attended. 
The details of the control rooms were shown and the 
special stokers used to burn the local low-grade lignite. 

Three Section Committee meetings have been held. The 
main items discussed were the progress made towards setting 
up courses in Production Engineering in Adelaide, the 
J. N. Kirby Annual Paper, and Scholarships. 

The Section Vice-Chairman, Mr. Fred Penny, has sailed 
to Europe on a visit to the factories of Philips to study 
the production of T.V. receivers for Australian use. 


Bombay 


The period under review has been a very active one. 
In April, Mr. B. Lima gave a Paper on “ The Manufacture 
of Grinding Wheels,” which was well received by an 
appreciative audience and provoked a lively discussion. 
Later in the month Messrs. Grindwells Abrasives Ltd. 
extended an invitation to’ our members to visit their fac- 
tory. This visit also proved to be very enjoyable, and 
members had an opportunity of studying the manufacture of 
grinding wheels in perhaps the only factory in India em- 
ployed in such production. 

In May, the Section had the pleasure of hearing Mr. 
C. H. de Sousa, M.I.Mech.E., M.I.Prod.E., M.I.Loco.E., 
present his Paper on “The 6 M’s for Greater Production 
in Bombay”. This Paper proved to be very interesting 
and was followed by a lengthy discussion. 

Finally, an event of note—a symposium on “ Work Study ” 
was conducted by the Section, and was followed by an all- 
day session and concluded with a Dinner. The response to 
the symposium was indeed heartening. About 60 members 
and guests connected with various manufacturing industries 
attended the Sessions. Eight Papers in all were presented 
for discussion. 


Calcutta 


At the Annual General Meeting held in April, Mr. B. F. 
Goodchild, M.I.Prod.E., was re-elected Chairman, and Mr. 
C. K. Haldar, A.M.L Prod. E., was elected Hon. Secretary in 
place of Mr. N. N. Sen Gupta, M.I.Prod.E. 

The Annual Dinner was held in May, when Dr. L. C. 
Verman, Director, Indian Standards Institution, was the chief 
guest. The Dinner was a big success and there was a 
distinguished gathering. 

Two Committee Meetings were held to deal with member- 
ship applications, and a lecture meeting was held at which 
Mr. R. R. Taylor gave a talk on “Cost Control”. There 
was a lively discussion after this meeting. 


Melbourne 


The Melbourne Section can report a successful quarter 
with membership steadily increasing. 

At the April meeting, a large attendance of 113 heard 
Mr. Harold Taylor deliver a Paper entitled “ Unique 
Methods Used in the Manufacture of Cutting Tools”. 
During his address, Mr. Taylor described how his company 
had used an idea from a recent Melbourne Section Paper 
which had benefited them by some thousands of pounds. 
Mr. Deutsher, in his vote of thanks to the lecturer, 
emphasised how gratifying it was to hear of the practical 
value of the meetings. 

Forty members attended a country works visit in April 
to Maryborough, one hundred miles from Melbourne. 
Members were the guests of Patience and Nicholson Ltd., 
at a luncheon, and were then shown the manufacture of 
cutting tools at this Company’s factory. 

Mr. E. Redeck, A.M.I.Prod.E., addressed 87 members at 
the meeting in May when he spoke on “ Outstanding 
Impressions of an American Factory”. Mr. Redeck has 
recently returned from a visit to the U.S.A. where he 
studies the manufacture of electrical appliances. At the 
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meeting in June, Mr. R. L. Rowe, A.C.A.A., a leading 
cost executive, addressed 58 members on the subject of 
“Is Cost Control Really Necessary ?” which invoked a 
lively discussion after the lecture. 


New Zealand 


Activities in this Section commenced this year with a 
Committee Meeting in March, when discussion took place 
on the formulation of a tentative programme for the year. 
It was decided to hold regular monthly meetings of the 
Committee and also an evening for members and friends, 
taking the form of a Film Evening and discussion, and 
where possible lectures by suitable exponents. 

At the end of March the Annual General Meeting was 
held and the Election of Officers for the next year was 
concluded. At this meeting the formation of a Reference 
Library was discussed and approved and an Hon. Librarian 
appointed. This matter is being actively pursued. 

Two Committee Meetings have been held since, at which 
attendance was excellent. Film Evenings followed these 
meetings, which proved most entertaining and instructive. 


South Africa 


In April, Mr. L. J. Wood gave a Paper entitled ‘““Tooling 
Capstans and Turret Lathes”, which dealt with the means 
by which idle and cutting times were reduced. Mr. F. L. 
Boer, who is connected with the Aptitude Testing Centre of 
one of the Witwatersrand’s leading gold mines, presented a 
Paper on “Aptitude Testing”. The Paper was essentially 
of a practical nature and it dealt with some applications 
of aptitude testing as a means of selection of apprentices and 
foremen. An _ excellent lecture, entitled ‘‘ Methods of 
Solving Day-to-Day Labour Problems ”, was presented by 
Mr. J. Woolfson in June. 

In June, members of the Institution visited the works of 
Messrs. Stewarts and Lloyds of South Africa Limited, in 
Vereeniging, Transvaal. The visit was well attended and 
the members present were particularly interested in the 
various operations conducted in the Company’s Tube Works. 

During the quarter under review, the South Africa 
Council met on two occasions and the Membership and 
Papers Committee on three occasions. 

During the past quarter the Membership and Papers 
Committee and the South Africa Council have been working 
on a ready-reference Membership file. It is anticipated that 
when this new system is in operation, the Membership 
Committee will be relieved of the arduous task of referring 
to several of the files before being in a position to ascertain 
the progress of any particular membership application. 


Sydney 


In March, Mr. A. E. Elliott presented a Paper entitled 
“The Uses of Pneumatic Aids to Production.” This Paper 
opened the lecture series and was attended by 80 members. 
Judging by the questions raised, the subject is of vital 
interest to all cost-conscious Production Engineers. 

One of the Section’s Past-Presidents, Mr. Colin Parkinson, 
who recently returned from a visit to the U.S.A., gave a 
most stimulating address entitled ‘““Some Observations on 
the Results of Education for and in Industry in U.S.A.”. 
The Papers Sub-Committee have arranged three works visits 
and the first visit was held in April, when a party of 50 
members visited the Small Arms Factory, Lithgow, 90 miles 
from Sydney. 

A visit has been arranged to the Warragamba Dam and 
Mr. A. F. Pain, one of the engineers engaged on its con- 
struction, gave a most informative Paper on the construction 
of the aerial ropeway designed to service the dam with 
cement and aggregate from a deposit some five miles from 
the actual dam. The June lecture was delivered by Mr. 
G. L. Brunskill on “Industrial Plastics”, and a lively 
discussion followed. 














SCHOFIELD SCHOLARSHIPS, 


HE Institution announces that applications are 
now invited for the 1956 Schofield Travel 
Scholarships. 

The Scholarships for 1956 entitle the successful 
Graduates* to visit selected European countries for 
industrial study visits of from three to six months’ 
duration. Each Scholar will have an opportunity 
of carrying out his project in one or more firms. 


Objects of the Scholarship Scheme 
(i) To provide facilities whereby young produc- 
tion engineers are given an opportunity of 
broadening their outlook and of improving 
their knowledge of production functions, 

both technical and managerial. 


(ii) To improve productivity in this country by 
the implementation and dissemination of 
such knowledge. 


(iii) To stimulate interest in 
offering these facilities. 


production by 


(iv) To help to foster a better understanding of 
the modes of life, social conditions and, in 
particular, of the production methods em- 
ployed in the industries of European 
countries and of such other countries as may 
from time to time be practicable. 


Conditions for the 1956 Scholarships 


(i) The Scholarships cover a period of from 


three to six months, the period to be 
determined at the discretion of the 
Institution’s Education Committee, after 


consultation with the successful candidates 
and their employers. Council reserve the 
right to make no award if the entries are 
not considered to be of sufficiently high 
standard. 


(ii) Graduates of the Institution entering for the 
Scholarships must have attained their 23rd 
birthday, but not have passed their 30th 
birthday, on Ist January, 1956. 


(iii) Application forms may be obtained from the 
Head Office of the Institution or from Sec- 
tion Honorary Secretaries and should be 
completed and returned by candidates not 


later than Saturday, 29th October, 1956. 





*“ Graduates ” means Graduate members of the Institution. 
It is emphasised that possession of a University degree is by 
no means a prerequisite. Neither of the 1955 Scholars had 
a University training. 


1956 


(iv) Successful candidates will be required to de- 
vote the whole of their time abroad to the 
project which they have selected. On their 
return they will be required to read a Paper 
at a special meeting in their Sections. 


(v) Graduates entering for the award this year 
who are unsuccessful may enter for future 
awards, subject to the particular conditions 
then in force. 


Selection Procedure 
(1) Preliminary selections will be carried out by 
Section Committees. 


(ii) Candidates who are successful at this pre- 
liminary stage will proceed to the next stage, 
which involves the preparation of an essay 
on the project which they propose to carry 
out if awarded a Scholarship. 

Such essays should include a background 
of the candidates’ knowledge and experience, 
sufficiently detailed to illustrate their ability 
to make a profitable investigation of their 
selected subjects. 

The projects should have a direct bearing 
on production and in particular on that 
aspect of it with which the candidate is con- 
cerned at the time of entering for the award. 

When submitting their projects, candidates 
will be required to furnish a statement from 
their employers certifying that, in the event 
of being selected for a Scholarship, they will 
be granted the necessary leave of absence. 

The Institution will, if required by candi- 
dates, be very pleased to communicate with 
their employers if this will assist candidates 
in obtaining release. 


(iii) After assessment of the projects submitted, 
selected candidates will be invited to attend 
a final group interview. 

The Scholarships are among the most valuable 
awards in the engineering field, and are unique in 
the opportunities which they offer qualified Graduates 
to obtain varied production experience in projects 
of their own selection. 

Quite apart from the financial value of the awards. 
there can be no doubt that the experience gained 
provides the successful candidates with a background 
of knowledge, both of production techniques and 
human relations, which will be of inestimable value 
in their future careers. 

Naturally the Selection Committee seeks in candi- 
dates the qualities which will enable them to obtain 
the maximum benefit from the awards, but it cannot 
be emphasised too strongly that personal qualities 
are considered to be at least of equal importance to 
academic and industrial attainments (see footnote). 
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HIGHER DEGREES IN 
ENGINEERING PRODUCTION 


\URING the past year, increased attention has 
been directed to recent developments in university 
level education and research in the production 
engineering field in British universities. It is, therefore, 
of special interest to record the first award to a 
member of this Institution of the Degree of Doctor 
of Philosophy in Engineering Production. 

Dr. N. A. Dudley, Member, Acting Head of the 
Department of Engineering 
Production of the University 
of Birmingham, was 
awarded this degree in July 
this year as a result of 
important research work 
which he has _ carried 
forward during the past 


- 

- ; 
three years on the subject 
of “Output Pattern in 
Repetitive Tasks ”’. 


This research has led to 
conclusions of great value to 
specialists and practitioners 
in the work measurement 

Dr. N. A. Dudley field and _ has _ provided 
evidence of the need for a new approach to the 
determination of rest allowances in time study 
practice. It is expected that a Paper based upon this 
work will shortly be published. 

Prior to his present appointment, Dr. Dudley 
practised for some 14 years as a production engineer 
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in machine tool and in light engineering industries. 
Subsequently he became lecturer in production 
engineering subjects at the Burton-upon-Trent, 
Birmingham, and Wolverhampton and Staffordshire 
Technical Colleges, before taking up an appointment 
as lecturer in Work Study in the Department of 
Engineering Production at the University of 
Birmingham, in May, 1952. 

Since taking up his University appointment, Dr. 
Dudley has assisted in teaching and research work 
both in the Department of Engineering Production, 
where a one-year course of graduate studies is 
conducted, and in the Institute for Engineering 
Production, where a series of executive level courses 
is held on a residential basis, throughout the year. 

The Department of Engineering Production was 
set up in 1948, on the appointment of Professor 
T. U. Matthew, Ph.D., who is a member of Council 
of the Institution, and each year some 16 graduate 
students return to the University, generally sponsored 
by their employers, to advance and troaden their 
education by a study of the principles of engineering 
production and management, extending over a full 
session. 

This course now leads to the award of a Master of 
Science Degree in Engineering Production, where the 
graduate already holds a B.Sc. degree acceptable to 
the University. The course is also open to men of 
graduate status with “equivalent qualifications” which 
are similar to the corporate membership requirements 


The Institute of Engineering 
Production, Birmingham. 
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of the senior engineering institutions, including the 
Institution of Production Engineers, but in these cases 
members are eligible for the award of the Diploma 
for Graduate studies in Engineering Production. 

The Institute for Engineering Production was set 
up as a major University venture in executive level 
education in 1953, with the co-operation of Joseph 
Lucas Ltd., who provided the capital funds to endow 
the Department in the first instance, and who 
provided a further large scale endowment for the 
purchase and equipment of “Southfield”, the large 
mansion which houses the Institute, which forms 
the senior wing of the Department. 

During the past two years, 35 executive courses 
have been held, attended by some 700 senior produc- 
tion engineers and industrial executives. These men 
have been enabled to return to the University, and to 
come into residence at “Southfield” for periods ranging 
from two to eight weeks, to make an intensive study 
of the implications of research work and of advanced 
practice in engineering production subjects directly 
related to productivity improvement. 


The subjects discussed on these senior courses 

include : 

1. The Application of Work Study; 

2. Process and Product Improvement; 

3. Production Planning and Control; 

4. The Use of Operational Research. 
Direct case study constitutes an important basis for 
graduate studies and executive studies alike and the 
Department of Engineering Production thus works 
in close contact with industrial problems. 

The research work of the Department is carried 
forward both by members of the teaching staff and 
by a number of research fellows, who also have 
the opportunity of submitting work for higher degrees 
in Engineering Production. 

Dr. Dudley was appointed Acting Head of the 
Department, and Acting Director of the Institute on 
15th August, 1955, on the resignation of Professor 
T. U. Matthew, who left the University on this date 
to take up a full-time industrial appointment as 
Director of Round Oak Steel Works Ltd., a Company 
in the Tube Investments Group. 











A NOVEL programme of practical lectures has been 
devised by the Sheffield Graduate Section of the 
Institution (writes Mr. E. Willcox, Section Chairman), 
with the aim of combining the advantages of the 
theoretical lecture and the works visit, neither of 
which in normal circumstances is fully conclusive in 
its educational value. 

The Committee initially selected the subjects to be 
studied under broad headings, viz :- 

Gauges 

Foundry Work 
Heat Treatment 
Steel Rolling 
Automatic Lathes 

The plan was then to contact local firms and 
persuade them to provide accommodation and 
lecturers to give lectures on the selected subjects, 
together with demonstrations of the equipment and 
work involved under natural conditions. 

The question was : Would the factory managements 
co-operate and would the fact that these activities 
took place in the evening prove a deterrent ? 

The companies approached could not have been 
more helpful; they have provided lecturers and the 
use of their lecture rooms or board rooms. In 
addition, workmen have been detailed at the 
companies’ expense to demonstrate the equipment, 
sometimes out of working hours. 

Modifications to original plans have been necessary 
and the subjects reduced to specific aspects, e.g., 
Gauges has now become “The Production and 


PRACTICAL LECTURES 


A Successful Experiment 


Measurement of Screw Threads”. In this lecture, 
the problems involved will be described, the produc- 
tion of ground internal and external threads 
demonstrated, and finally, the methods of accurate 
measurement of these threads will be seen in detail. 

That generally is the scheme and it has many 
advantages :- 

greater attraction to members ; 

better appreciation of the subject ; 

the spreading of the Institution’s name to local 
companies ; 

relatively small cost ; and so on. 

To ensure good organisation, visit the companies 
beforehand, get to know the people involved, exercise 
the utmost courtesy in all contacts, see the depart- 
ments and equipment and make an assessment of 
numbers of members desirable (it is better to limit the 
number of applications than to crowd). Fix a time- 
table and stick to it. Talk over the subject headings 
with the lecturer and demonstrator ; they will be 
keen to know that they are on the right lines. Finally, 
organise some kind of notification, application and 
acceptance system with the members wishing to 
attend. 

We are indebted to the following companies whose 
public spiritedness has enabled our first programme to 
be attempted :- 

The English Steel Corporation Ltd. ; 
Laycock Engineering Ltd. ; 

Darwins Ltd., (Toledo Works) ; 

Naval Ordnance Inspection Gauge Factory. 
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MR. J. A. T. DICKINSON 

To mark his retirement after 40 years with the 
company, Mr. J. A. T. Dickinson, Member, 
Works Director of the Small Heath Group of the 
B.S.A. Company Limited, was presented by his 
colleagues with a television set and a refrigerator. Mr. 
Dickinson joined the firm as a tool maker in the gun 
toolroom at Armoury Road in 1914. He has seen the 
expansion of the group to take in factories at Shirley 
and Redditch and the manufacture of a variety of 
products. After the last war he was awarded the 
O.B.E. for his services to industry. He will continue 
to pay periodic visits to the Armoury Road Factory 
to act in a consultative capacity. 


Mr. L. W. Johnson, Member, has been appointed 
Assistant Manager of the Development and Research 
Department of The Mond Nickel Company Limited. 


Mr. H. Allinson, Associate Member, has now 
been transferred to Madras, as South Indian Branch 
Manager of Kilburn & Company Limited. 


Mr. J. L. Anderson, Associate Member, has 
taken up an appointment as Designer’ with 
T.I. (Group Services) Limited, Aston, Birmingham. 


Mr. H. Burrows, Associate Member, Head of the 
Mechanical, Civil and Production Engineering De- 
partment of Stafford County Technical College, has 
been appointed Principal of the Verdin Technical 
College, Northwich. Mr. Burrows spent 10 years at 
the Stafford Technical College, during which time he 
has held office as Vice-Chairman of the Governors 
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The presentation to Mr. Dickinson was made by Mr. 

James Leek (left), Managing Director of the Small Heath 

Group of the B.S.A. Company Ltd.; admiring the 

refrigerator with Mr. Dickinson are Sir Frank Smith 

(pointing) and Mr. J. E. Rowe, Directors of the B.S.A. 
parent board. 


of Rugeley Grammar School and Vice-Chairman of 
the Stoke and Stafford branch of the Association 
of Teachers in Technical Institutions. 


Dr. S. Y. Chung, Associate Member, has, since 
January 1955, been Manager and Chief Engineer of 
the newly organised Company V. K. Song & Co. 
Ltd., Kowloon, Hong Kong. 


Mr. P. G. Hewitt, Associate Member, has been 
appointed Works Manager of the Speke factory of 
Meccano Limited, where he was previously Tool 
Superintendent. 


Mr. C. S. Kent, Associate Member, has recently 
taken up an appointment as Works Manager with 
Southall & Smith, Limited, Birmingham. 


This photograph, just received, shows a cheerful group at 
the Annual Dinner of the Melbourne Section, held last 
November. From left to right are Mr. C. Pullen 
(Chairman, Melbourne Section); Mr. J. N. Kirby, 
(President, Australian Council) ; Mr. E. J. W. Herbert 
(Vice-Chairman, Melbcurne Section) ; Mr. E. P. Eltham 
(Commonwealth Director of Industrial Training, and 
Guest Speaker) ; Mr. R. W. Deutsher (Hon. Secretary, 
Melbourne Section); and Mr. H. G. Sutton (Past 
Chairman, Melbourne Section). 
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Major M. H. Moore, Associate Member, has 
relinquished his appointment as Chief Inspector to 
the Israeli Army (Vehicles Branch) and will be 
returning to England at the end of this month. 


Mr. M. C. Pobjoy, Associate Member, has 
relinquished his appointment as Lecturer at Bulawayo 
Technical College, Southern Rhodesia, and is now 
Principal of the Takoradi Technical Institute, Gold 
Coast, British West Africa. 


Mr. C. Unwin Portsmouth, Associate Member, 
has taken up an appointment as General Manager 
of Canners Machinery Limited, Simcoe, Ontario, 


Canada. 


Mr. J. W. Rose, Associate Member, is now Chief 
Production Engineer, at D. Napier & Son Limited, 
Acton. 


Mr. L. J. Rose, Associate Member, has 
relinquished his appointment as Assistant Chief 
Engineer with Wellworthy, Limited, of Lymington 
and has now taken up a position as Chief Engineer 
with Patterson-Edwards Ltd., London. 


Mr. J. W. L. Russell, Associate Member, has 
been appointed Assistant Works Manager of National 
Carbon Company (India) Limited, at their Calcutta 
Plant. 


Mr. J. E. Scrouther, Associate Member, has 
taken up an appointment with Rolls-Royce Limited, 
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Oil Engine Division, Derby, as Senior Pianning 
Engineer. 


Mr. Andrew Stirling, Associate Member, has 
now relinquished his position as Chief Planning 
Engineer, with North British Locomotive Company 
Limited, to take up a position with Messrs. Stevenson, 
Jordan and Harrison, Management Consultants, 
Glasgow. 


Mr. A. M. Craig, Graduate, has been appointed 
an Engineer III in the Inspectorate of Armaments. 


Mr. M. Gledhill, Graduate, is now employed by 
the Compania Shell de Venezuela, Maracaibo, 
Venezuela, as an Assistant Production Supervisor. 


Mr. J. G. Hyland, Graduate, has relinquished 
his position with Roneo-Neopost Limited, and has 
taken up the position of Production Manager, with 
Safca Aerosol Manufacturing Limited, Romford, 
Essex. Mr. Hyland is the Hon. Secretary of the 
London Graduate Section. 


Mr. G. J. Paull, Graduate, has left U.D. 
Engineering Co. Limited, and has now taken up a 
position as Planning Engineer with Chalwyn Lamps, 
Limited, Parkstone, Dorset. 


Mr. Frederick T. Purse, Graduate, has 
relinquished his position with Trico-Folberth Limited, 
Brentford, and is now employed by General Motors 
Holdens Limited, Melbourne, Australia, as a Senior 
Tool Designer. 





‘ 


This photograph was taken during a visit by the Reading Section to C. A. V. Limited, Acton, last June. In the centre 
front of the group is Mr. T. Christy, Section Chairman, with Mr. R. W. H. Mark, Section Hon. Secretary, on Mr. 
Christy’s right. 
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The Council of the Institution 
1955/56 








President 
Sir Leonard Lord, K.B.E. 


Chairman of Council 


G. R. Pryor 


Vice-Chairman of Council 
H. G. Gregory 


Immediate Past Chairman of Council 


H. Burke 


Past Presidents 


Major-General K. C. Appleyard, C.B.E. Sir George Bailey, C.B.E. Sir Alfred Herbert, K.B.E. Norman Rowbotham, C.B.E 
The Rt Hon. Viscount Nuffield, G.B.E. Sir Walter Puckey J. D. Scaife Dr. H. Schofield, C.B.E. 
The Rt. Hon. Lord Sempill, A.F.C. Sir Cecil Weir, K.C.M.G., K.B.E., D.L., M.C. 


Presidents of Councils outside the United Kingdom 


AUSTRALIAN Councit—J. N. Kirby 
Soutu Arrican Councii—wW. G. Gillespie 


Chairmen of Regional Committees 


East & Vest Ridings Northern South Eastern 
F. T. Nurrish, M.B.E. F. Baker R. E. Leakey 
Eastern North Western Southern 
E. N. Farrar F. W. Cranmer T. H. Christy 
Midlands Northern Ireland South Western 
H. Burke H. Moore C. C. Cornford 
North Midlands Scotland Wales 
A. §. Johnstone M. C. Timbury W. H. Folds 
Additional Representatives on Council 
East & West Ridings North Western 
J. E. Hill E. G. Eaton 
Midlands South Eastern 
S. J. Harley R. Telford 


Chairmen of Standing Committees 
K. J. Hume B. H. Dyson R. E. Mills R. Ratcliffe M. Seaman 


The Rt. Hon. Lord Sempill, A.F.C. 
F. Woodifield. 


Elected Members 
G. R. Blakely, R. S. Brown, R. M. Buckle, R. S. Clark, A. E. Clifford, Wm. Core, H. H. Dawson, 


B. H. Dyson, E. P. Edwards, R. Hutcheson, B. G L. Jackman, A. F. Kelley, R. Kirchner, E. Levesley, 
R. N. Marland, Prof. T. U. Matthew, H. Spencer Smith, H. Tomlinson 
Co-opted Member 
T. Fraser, C.B.E. 
Chairmen of Sections outside the United Kingdom where Councils are not established 
Bombay Calcutta 
J. V. Patel B. F. Goodchild 
Canada New Zealand 
C. J. Luby E. Paton 
Overseas Councils 
AUSTRALIA 
President 
J. N. Kirby 
Chairman Vice-Chairman 
C. Pullen J. O. Ogden 
Elected Members 
C. J. Clark R. W. Deutsher S. Downie N. Eaton N. Esserman W. M. B. Fowler W. Gwinnett W. L. Hemer 
E. Herbert J. H. Law J. Steer J. E. Strick H. G. Sutton A. Welsh L. W. Worthington 


A certain number of new Council Elections have not yet been completed. Where this applies 


the office bearers for 1954/55 are shown, 
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A. B. Anderson R. H. Arbuckle 


D. N.S. Clare Vz. J. F. Donnelly 


East & West Ridings 


SOUTH AFRICA 


President 
H. G. Goyns 
Past Presidents 
L. H. L. Badham W. G. Gillespie 
J. Renwick A. C. Wotherspoon 
Elected Members 


C. O. Doehring G. T. Chawner 
P. L. Ward H. H. Waters 


G. Godfrey J. Henry D. Lion-Cachet 


D. E. Hamm D. A. Petrie CC. M. Pratley 


REGIONAL HONORARY SECRETARIES 


Miss N. E. Bottom Northern Ireland ... W. G. Wyman 


Eastern... : L. A. Childs Scotland W. H. Marley 

Midlands B. W. Gould South Eastern R. Hutcheson 

North Midlands D. G. Swinfield Southern J. W. Taylor 

Northern ... R. G. Monkhouse South Western A. Eustace 

North Western G. R. Parker Wales J. Bolwell 

Secretary of the Institution 
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In perfect harmony for high 












precision boring and 

milling of Jigs, Tools and 
Components AIR SERVICE 
TRAINING LTD. of 
HAMBLE employ a 

Newall L2442 Jig Borer and 
O.M.T. 30” Projection 

Type Rotary Table. 


~~ 


REPRODUCED BY COURTESY OF 


ge 


AIR SERVICE TRAINING LTD ox . 


AIRCRAFT DIVISION - HAMBLE — 








Please address enquiries to:— 


ae oe ce oO ee es 


PETERBOROUGH : TELEPH@HE PETERBOROUGH 3227-8-9 


When replying to advertisements please mention the Journal 
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Fitted with 2° Hand Operated 
Automatic Chuck and 2° 
Capacity Bar Feed 























19° dia. Free Cutting Mild 





| } A Steel, En.1. 
yo ° Tungsten Carbide and N 0) } 
High Speed Steel Cutting 
Floor to Floor Time: 4 minutes CLUTCH LEVER Tools 6 





ite 2 | ex Ean cm c AP STA N 
DESCRIPTION OF OPERATION | Speed | Speed Cuts 
Hex.Turret | Cross-slide, R.P.M. Ft. per Min.) per inch 
Feed to Stop, Chuck, Start Drill A - - — | 1000 130 Hand 
— | 1000 460 133 
_ 1000 {| 460 193 


Multiple Roller Turn B and C dias. and wee End 
1000 130 Hand 








Parallel Undercut turn D - - 
Drill A - - - - - 
Tap §” dia.x 14 TPL - - - - 


| muHawna 








- 177 | 30 | 14T.PLL. 
Support and FormC,D,E - - - - | Rear 177 80 Hand 
Radius Part-ofF - - - - - - $71 | 146 | 30 | Hand 








Capacity: 23 in. dia. hole through spindle l6t in. dia. swing over 
stainless steel bed covers. 
Spindle: Mounted in ball and roller bearings 


Powerful metal-to-metal cone clutches transmit power through ground gears. 
OUR COMPLETE RANGE INCLUDES CAPSTAN AND 
TURRET LATHES WITH CAPACITIES UP TO 35 in. SWING 


OVER BED AND 8} in. DIA. HOLE THROUGH SPINDLE. Full details on request 


Pe ee od oe 


SELLY OAK ,—) BIRMINGHAM 29 


TELEPHONE (\4~ 4 SELLY OAK 1131 
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| th No. 3C Machine at the 
2 a Works of Modern Wheel 


Drive Ltd., Slough. 





SYKES MULTI-CUTTER 
HORIZONTAL GEAR GENERATORS 


Easy to set up—fully automatic in action—these machines 
have a wide range of applications. Externals and internals ; 
spurs, helicals, and splines can all be generated at high 
production rates, yet with the utmost precision. The multi- 
cutter principle, besides permitting up to 12 or more externals 
to be generated at once, also allows simultaneous cutting of 
both helices of continuous or staggered tooth double helicals. 
With a cluster gear attachment, gears differing in number 
of teeth or helix angle can be generated in one operation, 


Ptah Oo “I 3 MODELS 


| Full technical data on request. 


; 1A up to 12 in. dia. by 5 in. face 
1 3C up to 40 in. dia. by 10 in. face 
| 
] 


| You are cordially invited to 


| inspect these machines _ in 
5E (non-automatic) up to 66 in. dia. 
by 18 in. face. 


> MITED 
See ee eae 
Cs” 


| Operation at our works. 


Phone: STAINES 4281 Grams: ‘SYKUTTER, STAINES’ 


Canada: Sykes Tool Corporation Ltd., 123/131 York Street, Toronto 
Australia : W. E. Sykes Ltd., 8 Ricketty Street, Mascot, Sydney, N.S.W. 
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‘DRUMMOND -ASQUITH 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
*Phone: Midland 3431 (7 lines) Also at LONDON : ’Phone Trafalgar 7224 (3 lines) and GLASGOW: ’Phone Central 3411 


When replying to advertisements please mention the Journal 
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INCREASE 


YOUR GEAR 


PRODUCTION .. 





.. WITH THE 





The No. 3A. MAXICUT Gear Shaper is a heavy No. 3A. GEAR SHAPER 


duty machine for producing spur, helical and 

internal gears to very close limits of accuracy. 

The machine has been designed to provide Capacities up to 18 ins. P.C.D. 
exceptional ease of control and to cut setting 
times to a minimum. Our engineers will be 
pleased to advise you on your particular gear 
production problems. 


Full particulars gladly sent on request. 


DRUMMOND BROS. LTD., GUILDFORD, ENG. 


Sales and Service for... DRUMMOND-ASQUITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD... KING EOWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone: Midland 3431 (7 Lines) Also at LONDON: ’Phone: Trafalgar 7224 (3 lines) and GLASGOW: *Phone Central 3411 
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The 
Wadtool proouction gear tester 


Chocks ~~ CENTRE DISTANCE 


ATTACHMENT 1/2 


PITCH LINE CONCENTRICITY 


Indexing centres attachment 
with 180 degree radial move- 
ment for spurs, spiral bevel or 
worm gears. 


ve TOOTH FORM REGULARITY 





This versatile equipment provides a quick and accurate 
means of testing straight cut gears, spurs, bevels, worms 
and worm wheels, and it is also useful for checking the 
run-out of blanks before cutting. 


pr any eo yon Two saddles, mounted in hardened steel guide ways 


—————— carry the gears to be checked. One saddle is clamped in 
eight I2in. A ‘ ’ 

position, and the other ‘floats’ on steel balls and is kept 
in contact by spring pressure. Any movement of this 
saddle caused by irregularities in the gears as they roll 
together, is recorded on the dial indicator, the plunger 
of which bears on the floating saddle. 








. —s Attachments are available for accommodating various 
ll wht in types of gears, and 
a vernier scale is pro- 
= aS ee & vided for checking and 
axes at 90 degrees can also be setting centre distance. 
en Maximum capacity is 


10in. diameter. 


Write for a catalogue 
now, and get full details. 








Sales & Service for... DRUMMOND-ASQUITH . . . the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW STREET, BIRMINGHAM 


*Phone: Midland 3431 (7 lines) Also at LONDON, 'Phone: Trafalgar 7224 (3 lines). GLASGOW, ’Phone: Central 341 / 
Anderson 
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CERAMICS, TUNGSTEN CARBIDE, GLASS, QUARTZ, STONE, GRANITE 


MINERALS, SLATE, SHELL, REFRACTORIES AND ALL HARD METALS 


IMPREGNATED DIAMOND PRODUCTS LID:-GLOUCESTER 








Telephone 21164-Telegrams-Impreg-Gloucester. 
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YOU INCREASE 
THE PRESSURE TO 
SUIT THE SECTION 
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AND THAT’S WHAT THE 


WICKS TEED 


HYDRAULIC CONTROL 
SAWING MACHINE 


WILL DO FOR YOU WITH BLADES 
OF ONE PITCH OF TOOTH 


The blade commences and finishes each cutting stroke 
with no pressure whatsoever. What a saving in blades! 


SEND FOR DETAILS TO: 
CHARLES WICKSTEED & CO. (1920) LTD. - STAMFORD ROAD WORKS, KETTERING 








FAMOUS FOR SPEED, ACCURACY AND RELIABILITY Models for capacities 6” x 2” to 12° x 12” 





TEL.: 3113-4 
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No. 4 SENIOR 
PREOPTIVE 


A masterpiece of modern capstan lathe 
design, incorporating every refinement for 
production, accuracy, durability and ease 
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16-speed Power-operated Preoptive 
Headstock entirely eliminates lost time 
due to speed changing. 


Speeds changed instantly, even when 
tools are cutting, by pressing a button. 


Bed-ways and other wearing surfaces are 
treated by our Flamard process to maintain 
original alignments almost indefinitely. 


of operation. 


Hand or power chucking for both chuck 
work and bar work. 












Maximum swing . . : 153” 


Toggle chuck admits 
barsupto ° ; ; : a 


32—1500 r.p.m. 


Speed range 
or 21—1000 r p.m. 


EARLY 


DELIVERY 





8 EIT LED 





When replying to advertisements please mention the Journal 
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For 
production of 
all types of 
dies and 
form tools. 





The leading manufacturers of spark machining equipment 
in the world, have pleasure in announcing their latest 


SPARCATRON Mk. I Model 


With double head. 





This addition to the Sparcatron range of machines for 
spark machining has been produced as the result of 
requests for an equipment for use with large section 
electrodes to be operated to very close limits, and can 
be supplied with two heads as illustrated, or with a 
single head. 





The twin head model can be easily worked by one 
operator, and the heads operated separately, so that 
production per man hour is doubled. 


A further two or more heads may be used in conjunc- 
tion with the main control unit in some circumstances. 


Manufactured by: 


IMPREGNATED DIAMOND PRODUCTS LTD., GLOUCESTER, ENGLAND 
TELEPHONE 21164 (3 LINES) | TELEGRAMS IMPREG GLOUCESTER 
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the drive ¥q : 
for 
productivity 


















Electro Dynamic Battery 
Traction Motors are the result 






of over 30 years close co-operation with leading 





manufacturers of battery electric vehicles. 
~ The split-pole field of EO C C motors gives 







maximum overload torque with minimum input 






cur,ent 


ELECTRO DYNAMIC fete} hee te len ge). ie ole iam & go) 
ms. MARY CRAY - Beams Tel : ORPINGTON 27551. Grams: “ELEDAMIC, ST. MARY CRAY” 
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Bridgwater nerset. Tel: Bridgwater 2882. Glasgow Office : 40 Houldsworth St., C.3 








VISIT OUR STAND, N.2, IN THE NATIONAL HALL, OLYMPIA—SEPT. I-15. 








A CUT ABOVE 
ALL OTHERS 


A se WOLVERHAMPTON DIE-CASTING 


AFFILIATE 


PRECISION CASTINGS CO. INC. (USA) 
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We are not surprised that a good tool dealer 
will invariably recommend ECLIPSE when he is 
asked for a Saw. He knows that tools bearing 
a famous name will give long efficient 

service, and with an eye to future business 
prefers to recommend the tool that will 

uphold his judgment. A fundamental part of 
the reliability that is synonymous with the 
name ECLIPSE is the die-cast handle supplied 
by us. As the demand for quality die-castings 
has risen it is a matter of regret 

that we cannot meet demands from new 
customers although our output has risen by 
50% to over 150,000,000 zinc and aluminium 
pressure die-castings in a year. A major 
re-development programme, now well advanced 
will, we hope, soon enable us to meet the 
demands on our foundry which we have been 
reluctantly forced to decline in the past. 


Photograph? by perm_ssion” of 
James.Neill &\Co. ( Sheffield) Ltd. 


THE WOLVERHAMPTON DIE-CASTING COMPANY LIMITED 
GRAISELEY HILL WORKS - WOLVERHAMPTON : TELEPHONE 23831/6 
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Registered Trade 
Mark 


A Metro-Cutanit Product 


No. 5 IN A SERIES: 
THE BLENDING OF POWDERS 


To maintain the highly consistent 

properties of the famous Cutanit tips and 
tools, thorough mixing of the materials is achieved — a blending 

process which is a highly efficient technique evolved after much research. 
The Ball Mills shown here at the Warrington Works of Metro-Cutanit 
are part of this technique. The minute particles of the powdered 
tungsten, titanium, and tantalum carbides and cobalt metal are 
blended in the correct proportion and dispersed intimately — 
thus ensuring a consistency in the finished tip or tool 
which marks the name of Cutanit as the 
product for long-life precision. 











WM JESSOP & SONS LTD | JJ SAVILLE & COLTD 


IRKS ei sith — TRIUMPH WORKS SHEFFIELD 


Enquiries to SMALL TOOL WORKS ~— PORTLAND STREET, SHEFFIELD 6 
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on these lines 
higher production means shorter delivery 


We are not content to fill our order book for Spenstead equipment and rest com- 
placently on a sound economic outlook, we believe that every client—old and 
new—has a right to early delivery. To this end, we are constantly 
adapting, constantly laying down production schedules on a 
broader, grander scale. Whether it is in the manufacture 
of Pneumatic Shot Blast Rooms and Cabinets; 
“ Airless” Multi-Table, Rotary Barrel, 
Flat Bed Table; or Overhead 


Monorail Blast Cleaning 
Plant, this policy is sp WY) 
applied to the full. 


PNEUMATIC & AIRLESS SHOT BLAST CLEANING PLANT 


SPENCER & HALSTEAD LTD 


BRIDGE WORKS OSSETT YORKSHIRE |e 


EXHIBITION 
& THE FOUNDRY 


We are = OSSETT 821-4 (4 lines) ‘ LONDON : EPSOM 2201 TRADES’ EXHIBITION 


OLYMPIA. LONDON 
SEPT. Ist — SEPT. 1 Sth, 1955 


not far away BIRMINGHAM : EDGBASTON 1539 : GLASGOW: CENTRAL 5909 
MANCHESTER: DENTON 2934 
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Steering Box 
Shafts 


AT 
DAVID BROWN TRACTORS 
LTD. 











In this well-known factory, steering box shafts |.600 
in. dia. are finish ground to limits of within 0.001 in. 
over alength of 19in. The machine, our PRECIMAX 
Model M.P.H. 10/36, maintains consistently high rates 
of output and an excellent finish is obtained. There 
are machines in the PRECIMAX range to speed 
production and improve finish on your own work. 
Ask us for PRECIMAX times on your own work. 


JOHN LUND LTD. GROSS HILLS, KEIGHLEY, YORKS. 





When replying to advertisements please mention the Journal 
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why pick on us? 


eo 
- 


Our way of producing the sections for 
this collapsible fire-escape ladder was by 
pressure die casting in aluminium alloy 
and if you can think of any quicker, 
cheaper and better way of doing it we’ll 
go and jump off the roof of the nearest 
flaming building. 

The patent fire-escape ladder is 

manufactured by BARKER MACHINE TOOLS & 
EQUIPMENT LIMITED of Amersham, Bucks. 


the whole in one 


BRITISH DIE CASTING AND ENGINEERING COMPANY LTD. 


EDWARD ROAD - NEW BARNET - HERTS - TELEPHONE: BARNET 9211 


4 Also at WEST CHIRTON TRADING ESTATE - NORTH SHIELDS - NORTHUMBERLAND * NORTH SHIELDS 2100 
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SKODA | 


Vertical Boring | 
and 
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MODEL SK12z ILLUSTRATED 


al 


q2 ©O 
sneeese (| 


High table speeds, infinitely 
variable. 


Anti-friction bearings fitted 
to spindle. 


Drive through variable-speed 
commutator motor. 











Cross-rail automatically 
clamped and unclamped when 


raising or lowering. BRIEF SPECIFICATION 
Maximum swing with side head. . . 49 in. 
Maximum swing without side head . $3 in. 
E A fod L y D E L i VE R y Maximum distance between table and E 
rail head toolholder oe Dm 
Table diameter ...... . . 46)in. 








Infinitely variable speed from 3.55-150 r.p.m. 


Variable speed motor output. . . . 27kW. 
SOLE Weight of machine . .. . . . 1§,600kg. 
AGENTS 











The Selson Machine Tool Co. Ltd 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.10 600 


GROUP 


one Elgar 4000 (!10 lines) Telegrams: Selsomachi, London 


554/SMT 153 
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Whe, Watthmwaker 


— THERE'S A BEDFORD FILE FOR THEM ALL 


























From the flat file for general work to 
the Warding file for the locksmith, 
there is literally, a Bedford 
file and rasp for every known 
filing purpose to-day. Rolled 
under careful observation in 
Bedford’s own factory, forged, 
cut, hardened and tested 

with precision, these tools 
have exceptionally long- 
wearing and hard cutting 
qualities. Right down to the 
most delicate file there’s 
craftsmanship in Bedford 
tools ...and economy — 


a 





| 
| 
4 





if its a good file it's a 


JOHN BEDFORD AND SONS LTD LION WORKS SHEFFIELO 
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Load charge! 


The finger on the button, a slight movement — and into 
the furnace go five or more tons of castings. Like all 
iron castings they go in brittle, but after a cycle of heat, 
soak and slow cool in the controlled atmosphere, they come 
out malleable. Gaseous annealing in an electric furnace is 
quick and efficient — whereas conventional methods, 
involving packing in boxes, require much fuel, labour 
and materials. For consistent high quality in the product, 
for cleanliness in the works, and for low costs in the 
process, there is nothing like an electric annealing furnace 
— but it is 

only one of the many aids 

to higher productivity 
that Electricity can bring you. 


When 


replying to advertisements 


please 


XLVii 


















Having a hand 
in Productivity 


In every industry or trade, electrical 
equipment is the key to modern production 
methods. There are probably more 
production-boosting and money-saving 
devices than you know of. Your Electricity 
Board can help you and give you sound 
advice. 

They can also make available to you, on 
free loan, several films on the uses of 
electricity in Industry — produced by the 
Electrical Development Association. 

E.D.A. are publishing a series of books on 
** Electricity and Productivity ’’. Four titles 
are available at the moment; they deal with 
Higher Production, Lighting, Materials 
Handling, and Resistance Heating. The 
books are 8/6 each (9/- post free) and the 
Electricity Boards (or E.D.A. themselves) 
can supply you. 


The British Electrical Development Association 
2 Savoy Hill, London, W.C.2. 


| Electricity 2 Power of Good for PRODUCTIVITY 


mention the Journal 
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for high production 
repetition 
work 


machinery 


@ AUTOMATIC CYCLES 
@ CLIMB OR PENDULUM MILLING 


Especially designed for high production repetition work, this machine has 
a good record of performance at The Villiers Engineering Co. Ltd., 
Wolverhampton, where it is shown form milling gear box selector forks. 
Table cycles are fully automatic, ensuring the highest possible production 
on both climb and pendulum milling. Traverse can be extended to suit 
special requirements. 


JAMES ARCHDALE & CO, LTD. BIRMINGHAM 16 - SOLE SELLING AGENTS: ALFRED HERBERT LTD. COVENTRY 
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A leading hand.. 


In the provision of a wide range\ 
of Pneumatic Equipment adaptable 
to all branches of industry, Enots 
indeed hold the master cards. 
Equipment including air cylinders, 
control valves etc., and in partic- 
ular the ‘‘British Bellows’’ Air 
Hydraulic Feed Unit manufactured 
by Geo. H. Hughes Ltd. has been 
the means of contributing in 
considerable measure to the 
increased output of many manu- 
factures at home and abroad. 


aids to greater efficiency 


BENTON & STONE LTD., ASTON BROOK STREET BIRMINGHAM, 6. ENGLAND 








SEE OUR EXHIBITS ON STAND 39, OUTER ROW GALLERY, 
GRAND HALL, ENGINEERING MARINE & WELDING EXHIBITION 
OLYMPIA, LONDON. SEPT. Ist—SEPT. I 5th, 1955. 


When replying to advertisements please mention the Journal 








The facing of crankcases for the famous ‘Petter’ 
engine, is a high production operation on which 
the pneumatically-operated fixture facilitates 
rapid operation. Roughing and finishing follow in 
automatic sequence and GALTONA OLK. ser- 
rated blade carbide face mills play a big part 
in ensuring uninterrupted production. 


GALTONA O.K. serrated blade cutters are 
available in a full range of types and sizes 
with blades of high speed steel, solid Stellite 
or tipped with cemented carbide. 


MILLING CRANWKkCASES 


STEELHOUSE WORKS - OLIVER STREET - BIRMINGHAM 7 


e/ephone.: Aston Cross 300/ (12 umes) “elegrams “Cogs. Birmingham” 


The Institution of Production Engineers Journal 





FOR 
“PETTER” ENGINES. 









CARBIDE FACE 
MILLS 





NORTHERM OFFICE: A. V. Green, Britannia House, Wellington Street, Leeds, |. 


LONDON AREA OFFICE: A. J. Percy, 240 Romford Road, Forest Gate, London, E.7. 
N. IRELAND: Garage & Engineering Supplies Ltd., 78 Great Victoria Street, Belfast. 


SCOTLAND: Stuart & Houston, 5 York Street, Glasgow, C.2. 
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Di-Phase is the new term for more 








thorough cleaning. Quicker cleaning. 
Di-Phase cleaners remove all kinds of EFC 0 Di OH ASE 
soils completely, where a single solution : - 

does it in only a limited manner. The 


process combines a solvent and an me tal C le an e rs 


aqueous phase, each having selective 


wetting and dispersing properties. will do it thoroughly 























= 
> . 
7 Two-phase action 
Acting simultaneously, the two phases 
remove oil, grease, metallic deposits and 
water-soluble soils. The cleaning is Rust inhibitor—Harmless to metals 
more efficient than with any single solu- : 
; : y g ; Metals cleaned by the Di-Phase process resist 
tion or successive alternative solutions. corrosion, do not stain or oxidise. Di-Phase 
; cleaners are harmless to magnesium, aluminium, 
| zinc, etc. 
; 
MASS PRODUCTION CLEANING 
: PLANT BUILT TO ORDER 
: We will build automatic cleaning plant for the 
’ Di-Phase process to suit any production 
requirement. Illustrated is a washer for clean- 
ing automobile components. 
Write for Publication C.16 
ELECTRO-CHEMICAL ENGINEERING CO LTD 
+ Netherby Queens Road Weybridge Surrey Weybridge 3891 
pifast. Associated with Electric Furnace Co Ltd & Electric Resistance Furnace Co Ltd 
1242 
When replying to advertisements please mention the Journal 
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structural 
a new subject for E t a S € ; Cc S 


ventilation and 


| appraisal Heating and ventilating engineers should see distinct 


What are 
structural 
plastics? 


Structural plastics consist of a reinforcing agent, 
such as glass fibre, bonded with a synthetic 
resin, most commonly a polyester type resin. 
Polyester/glass fibre mouldings can be made 
either mechanically or by hand fabrication and 
their essential characteristics are . . . 


Lightness combined with strength — specific 
strengths comparable with steel. 


High resistance to corrosion by a wide range of 


chemicals, including some acids, and to all but 
excessive heat. 

Excellent electrical properties — high breakdown 
and low power factor, combined with good 
insulating and non-tracking properties. 
Unlimited colour possibilities—in opaque o1 
translucent shades. 





possibilities in structural plastics for the production ol 
ducting, louvres and fan units—especially where the 
more complicated sections occur. For structural mould- 
ings are essentially light, strong and resistant to all but 
excessive heat and can be safely stored for long periods — 
in the open if necessary — without fear of deterioration. 
In refrigeration and chemical engineering too, corrosion- 
resistant structural mouldings can provide a sound 


economical answer to liquid storage and piping problems. 








Why not air your troubles to B-I-P — the polyester people 


who are :.lways ready to help. 











J 
Consul! 


B-i-P 
i Services 














B-1-P— makers of the 
highest quality polyeste: 
resins — gladly offer the 

full resources of their 
Research, Development 
and Design Services to 
manufacturers interested 

in the potentialities 
of structural plastics. 











— 


B1;P) B-I-P Chemicals Ltd - Oldbury, Birmingham - Te/ephone: Broadwell 2061 


LONDON: | Argyll Street, London, W.1 ° Telephone : Gerrard 7971 
MANCHESTER: 79 Mosley Street, Manchester 2 * T'elephone : Central 9014 








TOOT SL EL ES 








The 1 








The Institution of Production Engineers Journal Liii 


ee®eeeoeeee oe eee8 8 680 @ 
a 
° 














.  ) 

cd 

A Fenn tandem rolling mill and Turks Head line . . . single pass . . . cold drawn mild 

' z steel . . . exit tolerance +.0005” . . . true 90° rectangular shapes. 
rs es 
| From G % to Hous 

ge | —1.250°—" 

- * 

: in a single pass 

3 
t 2 Round wire flattening mills are attaining a growing importance 
e in wire processing. 


We can offer such mills to the latest U.S.A. standards, designed 
by The Fenn Manufacturing Company, Newington, Connecticut, 
and built under license at Crook. 

i We invite your enquiries. 





MARSHALL, RICHAI ACHINE CO. LTD. 


' MEMBER O wD SM ORGANISATION 
vo CROOK CO. DURHAM PHONE CROOK 272 


MRI20 





When replying to advertisements please mention the Journal 








THOS. FIRTH & JOHN BROWN 
LIMITED ~ SHEFFIELD 
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a Straight line to constant pressure 


and a straight line to the finest hydraulic pump for an 
unlimited number of applications. 

The Deri-Sine Pump is a compact unit of high 
volumetric efficiency which provides pressures entirely 
free from pulsation. Available in four basic frame 
sizes, it is capable of output up to 96 gallons per 
minute in two pressure ranges, 1,000 and 2,000 p.s.i. 
The Pumps will handle all types of oil from kerosene 
to heavy fuel oil. 

Robust construction, hydraulicand dynamic balance, 
quiet running; all characteristics of a pump with 
simple porting without valves. 


VALVES 


Fraser Mono-Radial Control Valves 
—built with precision and for fool- 
proof operation— are arranged for 
one or more hydraulic supplies under 
manual, remote, or power operation. 

















SO RI: AT 


for efficiency fit a FRASER DERI-SINE Hydraulic Pump 


1 
ANDREW FRASER & CO LTD 29 BUCKINGHAM GATE LONDON SW1 PHONE VICTORIA 6756-9 
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FOR ALL KINDS 


JIGS - FIXTURES & GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
opportunity to study your requirements for 
inclusion in our production programme where 
possible. 





























Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 








(Guaranteed 
Precision 
Accuracy 






























































G.P.A. TOOLS & GAUGES LIMITED 


HARPER ROAD . WYTHENSHAWE : MANCHESTER 


Phone:- WYTHENSHAWE 2215 Grams: PNEUTOOLS, PHONE 
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high ay tools for all classes of work 


MILLING CUTTERS 


An extremely wide range. H.S.S. (and 
Cast, at lower cost). All the most gener- 
ally used sizes and types. Super-cut, for 
heavy-duty milling, have specially de- 
signed teeth for extra strength. Form 
relieved and special cutters supplied. 


TWIST DRILLS 


Specially treated for long-life. Materials 
of only the highest grade are used in their 
manufacture. B.S.A. drills definitely re- 
duce hole costs. H.S.S., Carbon steel, 
and special types for various materials. 


REAMERS 


All standard types and sizes available in 
H.S.S., including counterbores, adjust- 
able reamers, shell reamers and arbors. 
Specialities includeaSuper-finish reamer 
for heat-treated steels, and a combined 
drill-reamer—a real time saver. 


TAPS 


A complete coverage of standard H.S.S. 
ground thread, and carbon steel cut- 
thread and ground-thread. Sizes and 
types outside the usual range can be sup- 
plied, including taps with spirai points 
or spiral flutes, at special prices. 


TAP WRENCHES 


These are of the adjustable type, Nos. | 
to 4, covering taps from jin. to | }in. 
and Services type B.B.: gin. to ia..€.0..: 

jin. to Zin. Carefully treated, well fin- 
ished, extremely durable. 


SCREWING DIES 


Carbon steel, circular adjustable type: 
plain, parallel and taper, for British and 
American threads and Metric sizes. Also 
a complete range of carbon steel hexa- 
gon die nuts. Of consistent quality and 
uniformity. 





hi tty DIE STOCKS 


For circular dies from Rin. to 2}in. dia. 
Made tothe same high standards as other 
items in the B.S.A. range of screwing 
equipment. Also screwing sets, thread 
rolling dies, tap extractors and— 


















S 


DIEHEADS 


B.S.A. NAMCO—simple in construc- 
tion, easy to adjust. Circular chasers en- 
sure extreme accuracy of thread form 
and long life. They can be ground and 
re-ground through a full 270 degrees of 
their circumference. 


BROACHES 


Scientifically processed for extra per- 
formance. B.S.A. Tools’ Broach Division 
has the capacity and ability for design- 
ing and manufacturing every size and 
type of broach, each to the highest 
standards of precision and endurance. 








DRILL HOLDER & SETTING GAUGE 


For accurate drilling to pre-set depths. Safe and simple to use. Accommo- 
dates any size of drill, reamer or tool with a standard M.T. shank. The dis- 
tance between the drill point and the lower face of the bush (which is 
screwed along the body then locked in position) establishes the required 
depth. A setting gauge i is supplied to facilitate quick and accurate setting, 


PORTABLE 
HARDNESS TESTER 


A lightweight, accurate, universal, direct- 
reading hardness tester. V.P.N., Brinell 
and Rockwell ‘C’ hardness values (B.S.1I. 
860) are marked in contrasting colours on 
its large easily-read dial. Pressure on the 

grip lowers the diamond indentor to the 
~ test piece. Further pressure causes the 
™ hardness value to be registered. Penetra- 
\™ tion in soft metal is only 0.005in. Supplied 
in a handsome case complete with ser- 
vicing kit. 


ALSO SCREWING SETS - DRILL CHUCKS - MACHINE VICES - MILLING MACHINE ARBORS - OIL & SUDS PUMPS - LIMIT SWITCHES 
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B.S.A. TOOLS LTD., BIRMINGHAM, ENGLAND 


Sole Agents Great Britain: 


iL BURTON GRIFFITHS & COMPANY LIMITED 
Small Tools Division: Montgomery Street, Birmingham, ||. Tel: VICTORIA 2351 (9 lines) 


When replying to advertisements please mention the Journal 
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WHY DO 


C.1.B 


NOZZLES OUTLAST 
THEM ALL ? 
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; 
: 
Because the Carbon Tetra Boride | 
lining is so far as we know 
the hardest man-made material | 
commercially produced. 
) ‘A Its resistance to abrasion, erosion and 
) \ chemical action is greater than 
| " that of any other hard metal. 
| 
a 
GlosticsLtd | 
AGENTS - IMPREGNATED DIAMOND PRODUCTS LTD —_ 
TUFFLEY CRESCENT - GLOUCESTER 
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WATTS Engineers 


Ps a BLOCK LEVELS 
SENSITIVITIES 0.001 in. AND 0.0005 in. PER 10 in. 


Further details on request Send for List JPE. 24 to: 


HILGER & WATTS LTD 


WATTS DIVISION 
48, Addington Square, London, S.E.5 


Members of the Export Marketing Company—BESTEC 











When replying to advertisements please mention the Journal 
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‘We're going to need 
really first rate rubber... 


For over a centuty when a problem 
like that has arisen, men responsible 
for production planning and buying 
have thought at once of P. B. Cow. 
Knowing the vast resources of the 
P. B. Cow organisation were always at 
their service. 

Today, we are proud to offer an 
unparalleled service to every industry. 
A large team of experts, experienced in 
the latest and most up-to-date methods 
of production, is available to solve 
your problem. Experts who will bring 
to the job all the knowledge acquired 
in advising and supplying leading 
companies the world over. 

So whenever you have a problem 
that concerns rubber, write or phone 
for one of our technicians to call. He 
will be fully qualified to help and 
advise you. 


P. B. COW SERVE 
Agriculture 

Dairy 

Motor Car 

Radio 

Television 
Shipbuilding 

Public Utilities 
General Engineering 
Pharmaceutical 


WE SPECIALISE IN: 
Production of 

Rubber to Metal 
bonded parts, Anti- 
vibration and Resilient 
Mountings, Oil Seals, 
Handmade Fabricated 
Parts, Proofed Fabrics 
in Natural or 
Synthetic Rubbers 

for every purpose, and 
Air Buoyancy work 
of ali descriptions. 


.. get in touch 


with P. B. COW 


RUBBER THAT IS RUBBER 
P. B. Cow & Company Ltd., Rubber Manufacturing 
Specialists for every Industry. Industrial Division : 
47° Streatham High Road, London, S.W.16, 


me: Pollards 4481. 
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These joints are Wablensd 
specially for the aircraft 
ipoustry sed. we of ao 


‘nd ground noe calitiam 
plated. They withstand 
some tension and’ compres- 
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Hooke’s Mitane) joints 


for high speed dependability 
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EMOTROL 


e Klectronic Motor Control ¢ 


4 
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Of the many notable electronic engineering achievements by BTH, 
the ‘Emotrol’ system is an outstanding contribution to meet the 
needs of industry for precision, wide-speed-range, motor control 
gear. 

This system can, in fact, be applied in practically any industrial 
process. Applications include :—machine-tools, knitting machines, 
conveyors, printing presses, papermaking machinery, my reeling 
and tensioning drives, glass making machines, dynamometers, etc. 














SPECIAL FEATURES:— 

* Speed ranges of 100 to I. 

* Horsepower range of ‘25 to 600. 
* Operates from a.c. supply — 
static apparatus converts power 
to supply D.c. motor. 

* Maintains precise speed at any 
given setting. 

*Smooth stepless control 
throughout speed range. 





Typical panel 
showing enclosure 





Member of the AE! group of companies 


BRITISH THOMSON 


COMPANY LIMITED, RUGBY, ENGLAND 


* Current limit feature — gives 
automatic smooth acceleration 
and protects the electrical appara- 
tus and the driven system from 
overload. 

* Readily arranged to give auto- 
matic control of torque, mechan- 
ical tension, linear or rotational 
position, or other electrical and 
mechanical quantities. 





Panel for use} 
, up to 600 h.p 
eae Goa 


When replying to advertisements please mention the 


-HOUSTON— 





Panel for use 
from 1/4 h.p. upwards 









A4328 


Journal 
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REGIONAL 


DISPLAY 


OCTOBER I2-14 1955 


AT THE 
ROYAL HORTICULTURAL SOCIETY’S 


NEW HALL 
GREYCOAT STREET, LONDON, S.W.| 


PRODUCTS & PROCESSES OF 
THE ENGINEERING INDUSTRY 


ENTRY FREE BY TRADE CARD 
or Ticket from the London Regional Secretary 


Catalogue on application; Post Free 1/6d. 


S ASSOCIATION 


HONE WELbeck 224! 













Durachrome treatment gives a surface 
of exceptional hardness (910/930 
Vickers Diamond) which resists 
abrasion and corrosion. Cylinders, 
shafts, rams and all heavy duty 
components have a greatly increased 
life by Durachome application of hard 
chromium. One part or production 
quantities can be treated. 
Estimates and full particulars from 


DURACHROME L? 


Pgs er 171-177, ILDERTON RD. LONDON. S.E.I6. 
HARD Telephone: BERMONDSEY 2883-2884 
CHROMIUM 
SPECIALISTS 


4 86s PMR es 


(REGISTERED TRADE MARK) 


The 
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MODEL S.J. 11. Fully automatic. 
Available with sizing by positive 
gauging and/or by diamond control. 





MODEL §.J.D. 12. Duplex Internal 
Automatic Grinder. 


jpandau 


Automatic Internal Grinding Machines 





Lxil 






i \edtning 


REVEALS ‘ mE Ho HOWARD 











An engineer may have a string of letters after 
his name but with constant development of new 
machines he can’t know it all. 

Until you've seen an actual demonstration 
of Spandau Fully Automatic Internal Grinding 
Machines you can’t begin to appreciate the 
meaning of really high production. Ring Stanley 


Howard today for further details. 


Sole Distributors: 








=) 
STANLEY HOWARD L° 
75-76, EXCHANGE BLDS. 


STEPHENSON PLACE - BIRMINGHAM 2 
Tel: MIDtand 6915 
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MOULDINGS — EXTRUDINGS — FABRICATED PARTS AND UTENSILS 


The Institution of Production Engineers Journal 


mts your problem? 


Insulation? Protection? Silencing? Sealing? 


Simple or complex, Redfern’s will help to solve it. We have the 
experience, capacity and resources for economical bulk produc- 
tion of moulded components and extruded sections in natural 
and synthetic rubbers, and ebonite. Plan with all the knowledge 
of our technical staff at your elbow — we are always pleased to 
advise on the use of these versatile materials, and translate de- 
signers’ ideas into terms of efficient production. Send us your 
enquiries—we will do the rest! 

Literature is available describing our service — MOULDINGS ... 
EXTRUDINGS . . . anti-corrosive LININGS & COVERINGS .. . FLOW 
FITTINGS (piping, cocks, tees, etc.,) . . . chemical-resisting 
UTENSILS . . . FABRICATED PARTS to specification. 

A request to add your name to our mailing list will keep you 
up-to-date with publications dealing with any of these items. 


 REDFERN 





RUBBER & EBONITE 


WILL HELP YOU SOLVE IT! 


REDFERN’'S RUBBER WORKS LTD - HYDE - CHESHIRE 


T.P.382 











ENGINEERING 
MARINE & WELDING 
EXHIBITION 


& THE FOUNDRY 
TRADES EXHIBITION 


OLYMPIA. LONDON 


SEPT. ist — SEPT. 1 Sth, 1955 











POWER APPLICATION 


at its 
best 





STAND No. 20 
OUTER ROW 
GRAND HALL 


RELIABILITY 
AND SERVICE 

















HYDRAULIC POWER PRESS 


HYDRAULIC CROPPING MACHINE 


Weighs only 5 cwt. 

Up to |7 tons pressure on the Shear Blade 
Fully Automatic Operation and Foot Control 
Cutting speed up to 34 cuts per minute 

Grip on metal to be cut up to |} tons 

Mild steel bar up to 4" x 4" cut at one stroke 
Negligible burr on cut metal 


Occupies only 3 sq. ft. 

Weighs only 10 cwt. 

Develops up to 12 tons pressure 
Compact and Sturdy Build 
Operators hands free at all times 
Extreme sensitivity of Ram Control 





PILOT WORKS LIMITED (INCORPORATING M. EDWARDS AND SONS) MANCHESTER ROAD BOLTON 


TELEPHONE BOLTON 5545/6/7 


TELEGRAMS 


TIPGEAR BOLTON LONDON OFFICE 3 SOUTHAMPTON PLACE WCI TELEPHONE CHANCERY 5/30 


P1054 
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...When you specify >! 
METROVICK Mercury-Arc Rectifiers 


Metropolitan-Vickers produce a wide range of glass 
bulb, pumpless steel tank and continuously evac- 
uated steel tank mercury-arc rectifiers. Further, the 
company's service covers a complete installation 
including rectihers, transformers, switchgear and all 
auxiliary equipment. In this way design is co- 
ordinated throughout and full advantage taken of the 
breadth of Metrovick experience over the whole 
held of power supply. Any service requiring D.C. 
power, from general industrial applications to tram, Sheerorich cum es Sa 
trolleybus and heavy traction requirements, can be eel souk salir soa 
met from the Metrovick series of rectifers. Write showing one rectifier withdrawn 
for full technical details. on its carriage. 





METROPOLITAN -VICKERS 








ELECTRICAL CO LTD TRAFFORD PARK - MANCHESTER 17 





Members of the A.E.!. group of companies CR 203 


When replying to advertisements please mention the Journal 
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Standard 
GROUND THREAD TAPS 


from stock 


Your safe standard tap for all the “fussy” jobs as 
well as the straightforward ones. Ali Harris Taps 
are precision ground from the solid to give you more 
accurate threaded holes, faster and at lower cost 


youn HARRIS TOOLS ttp., warwick phone: 1041 (4 lines) 


London Sales Office: 5, Victoria Street, S.W.1. Telephone: ABBey 3037 & 5069 Glasgow Sales Office: 74, York Street. Telephone: CENtral 3187 





TQ l INDUSTRIAL CLEANING MACHINES 


HERE ARE THREE 
EXAMPLES 


can be designed to meet your 


particular cleaning problems 





line. It is equally capable of cleaning _for ball bearings. 
small parts in baskets. 





This illustration shows a machine A power driven conveyor system is Trays carrying the work are pushed 
cleaning crank cases in the production employed with this cleaning machine through ona roller conveyor by hand 





in this cleaning installation. 








Whilst offering a very wide variety of standard cleaning 
equipment, it is BRATBY policy, wherever possible to 
design the machine to meet the particular cleaning 
problem. Careful study of each individual problem 


Designed and Manufactured bv: 


ensures maximum efficiency and economy of the plant 
in operation. The illustrations show but a few of the 
specific types of Cleaning Machines designed by 
BRATBY for individual needs. 


BRATBY & HINCHLIFFE LTD. SANDFORD ST - ANCOATS - MANCHESTER 4 
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You cut your tool costs 10 to 40°/ 
5) hardenthe VAPOCARB-HUMP way 


87 


when you 


° 





orrect heat-treatment—the strength-giving process in tooling- 
up—largely determines the value of all the tool designing and 




















| Heat machining which has gone before. 
S Lneapennaai A tool like the one above, for example, is worth a lot of money 
: Furnaces : Whee 
h rn when it reaches the heat-treatment department, for at that point it 
r Carburising represents a hundred pounds of high-grade steel plus several days of 
: Steam or Air painstaking effort by expert technicians. 
Ss | repens The Vapocarb-Hump Method will enable your heat-treatment oper 
Nitriding. P P y pera- 
tor to make any tool—from a massive die to a tiny slitting edge— 
. perform to maximum ability. The Chief Engineer of a very well- 
known Company writes : 
“Cold heading dies, for example, now permit the heading machines to 
run from 10 to 40% longer than before. We feel that we now have 
no problem in heat-treatment.” 
And this is the experience of the many firms who regularly use the 
Vapocarb-Hump Method. 
+ May we send one of our Technical Staff to explain the method to you—or if you prefer, we will send you a Catalogue ca 
INTEGRA, LEEDS & NORTHRUP LTD. 
J 183, BROAD STREET, Le BIRMINGHAM, 15 
. Telephone : MIDLAND 1453/4 Telegrams : FLOMETER, BIRMINGHAM 
y Works at Birmingham 


When replying to advertisements please mention the Journal 








LXxvili 


swing 


machines 








The Russell Hydrofeed range 
includes : 


@ Straight and angular cutting 
models ¢ Automatics ¢ Verticals 
@ Special Billet cutting models 


Patented Features : 


@ Interlocking Vices — for easier 
setting ¢ Hydraulic Circuit — 
for efficient cutting 


S. RUSSELL & SONS LIMITED 
LEICESTER, ENGLAND 


Backed by over 40 years’ specialised experience 


The Institution of Production Engineers Journal The 
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SHARPENING 
MACHINE 


Capacity 


Il” to 48" blades 


COLD SAWING 
MACHINE 


{utormatic 
bar feed 





plug in where you will 


An entirely new system of power distribution, the EMS 
“ Miniplug ” allows any number of light fittings, 
office machines and small tools to be “ plugged-in ” 
anywhere along an overhead duct. The system 
is safe and economical—* plugging-in ” takes 
only a few seconds—and there is no waste 
of conduit or cable. “ Miniplug ” 
ducting is supplied in 8 ft. lengths, 
is simple to install, and can be 
modified or extended at will. 


MINIPLUG 


distribution 
duct 


E.M.S. ELECTRICAL PRODUCTS LTD 


H COVENTRY 
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Certified... 





..22+ Zine Alloy Die Castings 


The British Standards Institution, in collaboration with 
the Zinc Alloy Die Casters Association, has introduced 
a certification scheme for zinc alloy die castings. Under 
this scheme, zinc alloy die casters may be licensed by 
the B.S.I. to use the Kite Mark Y on their castings as 
a guarantee that they are produced under strict analytical 
control and subject to inspection by the B.S.I., and that 
they comply with British Standard 1004. 

Certified castings normally bear the Kite Mark Y, 
““B.S.1004” and the die caster’s name, trade mark,* or 
B.S.I. licence number. To ensure complete satisfaction 
we recommend that, on all your orders, you should 
specify: ‘Certified zinc alloy die castings’. 


*Indiccted in the illustration above by the star. 


ZING ALLOY DIE CASTERS ASSOCIATION 


34 BERKELEY SQUARE, LONDON, W.1 . TELEPHONE: GROSVENOR 6636 


When replying to advertisements please mention 
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le 
At the time of printing Z.A.D.C.A. members 
licensed to operate the scheme included : 


ADVANCED PRESSURE DIECASTING CO. LTD., 
BIRMINGHAM. 

ALLOY PRESSURE DIE PRODUCTS LTD., 
WILLENHALL. 

ARMSTRONG PATENTS CO. LTD., BEVERLEY. 
THE BIRMINGHAM ALUMINIUM CASTING 
(1903) CO. LTD., BIRMINGHAM. 

BRITISH DIE CASTING & ENGINEERING CO. LTD., 
NEW BARNET AND NORTH SHIELDS. 

BURDON & MILES LTD., ENFIELD HIGHWAY. 
CLIFFORD COVERING CO. LTD., BIRMINGHAM. 
DYSON & CO. ENFIELD (1919) LTD., ENFIELD. 
FRY’S DIECASTING LTD., Stone-Fry Magnesium Lid., 
LONDON, S.W.19. 

GILLS PRESSURE CASTINGS, BIRMINGHAM. 
CHARLES HILL & CO. LTD., 

Hills Precision Die Castings Lid., BIRMINGHAM. 
JOHN IRELAND (WOLVERHAMPTON) LTD., 
WOLVERHAMPTON. 

KAYE ALLOY CASTINGS LTD., BIRMINGHAM. 
JOSEPH LUCAS(ELECTRICAL)LTD. ,BIRMINGHAM. 
METAL CASTINGS LTD., WORCESTER. 
METROPOLITAN PLASTICS LTD., LONDON, S.E.8. 
ORB ENGINEERING WORKS LTD., MANCHESTER. 
RAWLINGS MANUFACTURING CO. LTD., 
LONDON, S.W.12. 

THE SHAW FOUNDRY CO., WILLENHALL. 
STREBOR DIECASTING CO. LTD., RADCLIFFE. 
T.A.L. DEVELOPMENTS LTD., LONDON, N.17. 
WESTERN DIECASTING LTD., BRISTOL. 
WOLVERHAMPTON DIE-CASTING CO. LTD., 
WOLVERHAMPTON. 

YALE & TOWNE MANUFACTURING CO., 
WILLENHALL. 
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PRESS TOOLS 
SPECIAL TOOLS 


PLASTIC MOULDS 
DIE-CASTING TOOLS 


UNIVERSAL TOOLS LTD 


TRAMWAY PATH, MITCHAM, SURREY MITcham 6111 
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FOR HIGH-SPEED- 
DRILLING 


PERMANENT 
CONCENTRICITY 


MINIMUM WEAR 





MARVEL ARCHER ARCHER 


KEYLESS DRILL CHUCK 
Jaws and internal mechanism 
fully protected by hardened 
external casing. Self-tightening 
grip—cannot slip. Easy hand 
release of drills. 


ON WORKING PARTS 
re 
ARCHER 
SMALL-TOOLS 





KEYLESS DRILL CHUCK 
With tapered nose for small 
size drills. Perfectly balanced 
for precision drilling. 


te ASK FOR LIST No. 5H/120 


FRANK GUYLEE & SON Lop. arcuer toot works 


QUICK CHANGE DRILL CHUCK 
Enables tools to be changed with one 
hand only while machine is running. 
Positive drive to collet. Slipping is 
impossible. Designed for speed, high- 
power feed and concentricity. 


- MILLHOUSES - SHEFFIELD 8 
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Sentinel Electro-mechanical Unit Heads, 
' operated as single or multi-station units, or 
| as transfer machines, offer a wide range of 

applications for automatic batch production. 
; To the production advantages of modern 
methods, Sentinel heads add tool saving, 
increased output, reliability in operation 





and adaptability to changing conditions. 
4 Further information on request. 
4 
SENTINEL (SHREWSBURY) LTD 
wueK | SHREWSBURY 
oor Telephone: Shrewsbury 201! Grams: Sentnoll Shrewsbury 
high- 





A METAL INDUSTRIES GROUP COMPANY 
LD 8 SS16/P.1447 


si tind When replying to advertisements please mention the Journal 
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BRAY 


ACCESSORIES — LIMITED 


LEICESTER PLACE, LEEDS as 


Tel: 20981/9 Grams: “BRAYACS LEEDS 2” 








MASS 

PRODUCTION 
OF PRECISION 
COMPONENTS 
& ASSEMBLIES 

TO FINE 
TOLERANCES 

BY 
NON-SELECTIVE 
METHODS 
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..1T’S HARD TO BEAT THE 


MOCK OIRID 


MODEL M612’ 
CYLINDRICAL GRINDER 


The MG.12 is capable of repeated accuracy, and 
is the World’s finest value. Specification includes a twelve 
speed Workhead, a cartridge type wheel spindle unit with 
nitrided spindle, and many other desirable features. Its 
capacity is 3” < 12” and it is equally suitable for Toolroom 
Grinding or Production Work, as basic equipment or as 
an auxiliary to larger machines. 


Goad fot clad{d-WOW! 


MYFORD ENGINEERING CO. LTD. 
BEESTON NOTTINGHAM 
TELEPHONE BEESTON 25-4222 (3 LINES) 
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—by the company we keep 


The company we keep is exacting company. In our 
dealings, whether with banker, steelmaker or industrial 
chemist, we must continually measure up to 
uncompromising and searching standards of achievement 
and stability. 

Our concern is with any business with a problem which 
can be solved by punched card methods — electrical 

or electronic — a fact which can only be discovered by 


talking the problem over. 


eee eee meme AOLERITA 


PUNCHED CARD 
ACCOUNTING % 


THE BRITISH TABULATING MACHINE CO LTD 


Offices throughout Great Britain and Oversea 





HEAD OFFICE: 17 PARK LANE, LONDON, W.l TELEPHONE: HYDE PARK 8155 





When replying to advertisements please mention the Journal 
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Th ‘ZWICKY-AMIET?”’ precision pritt GRINDER 


MODEL 03-6 


for drills of diameter ranging from 


"008" to °25" 


left hand, right hand or straight flute; 
Point angle from 60° to 180°; 
Cutting angle from 0° to 30°; 
Centring accuracy less than ‘0004’. 





The drill is ground on the FOUR-FACET principle, which gives a 
keen, clearly defined cutting edge as shewn below:- 


thd 


For fully descriptive leaflet and details of demonstration service please write to:- 


G. ZWICKY (LONDON) LTD. 


193 - VICTORIA STREET - LONDON ©: S.W.I : Tel.: ViCtoria 0370 








WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 





Whatever it is you need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Lt. 


IPSWICH 


Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 
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FOR LATEST DEVELOPMENTS 
IN POWER TRANSMISSION 


BRADFORD 3. 


GRAMS :- 


ENGLAND 


‘CROFTERS BRA 
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pioneers in the art of BROACHING 








Horizontal with 
Broach Support 


Horizontal 





Vertical 
Surface Vertical 
internal 


LAPOINTE 
_— ENGLAND 
Vertical 
P s 
Broach Sharpener sine BRITiy MADI 





THE LAPOINTE MACHTNE TOOL CO., LTD. 


OTTERSPOOL - WATFORD-BY-PASS - WATFORD - HERTS TELEPHONE: GADEBROOK 3711 (4 LINES) 





The most practical plant 
tor Cleaning METAL PARTS 


PRIOR TO ASSEMBLY, and BEFORE and AFTER REPAIRS 







A ‘Junior’ type machine supplied to a Midlands 
Motor Car Works 


Dawson 


DE - GREASING 
MACHINES 





«acme for removing swarf and 
A Rotaryu."Ymall components. 
, al 


Supplied for the washing and drying of Tractor A model ‘A’ machine, wasp“ aelinen: 
parts. Crank Shafts, Sumps, Pressings, etc. car engines prior to a*°- 


Dawson Metal Parts cleaning machines are supplied £- a — 
ing industry. Their chief characteristics a reuustness O oy Ge ger les 
working parts and simplicity of operation. Space only permits the illus vr : 
of the many types of machines built for quick economical washing and drying o 
Metal Parts. 
Sole Distributors . 
DRUMMOND - ASQUITH (Sales) LTD., King Edward House, New St., Birmingham 
Telephone—Midland 343! 
London Works—406 Roding Lare South, Wood- 


. LTD., Gomersal, LEEDS 
Ce ae ford Green, Essex. Tel.—Wanstiad 7777 (4 lines) 


Tel.—Cieckheaton 1080 (5 lines) 
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ENGINEERING 
MARINE & WELDING 
EXHIBITION 
& THE FOUNDRY 
TRADES’ EXHIBITION 


OLYMPIA, LONDON 





SEPT. Ist — SEPT. 15th, 1955 











exhaustion 





One of the methods of proof used by the great 
mathematician Euclid was what is referred to as 
“proof by exhaustion,” whereby all alternative 
hypotheses are shown to be false. 

In the Crompton Parkinson Stud Welding Organ- 
isation we beg to differ. Give us the opportunity 
to demonstrate and we will show how stud welding 
enables a single operator to weld on a thousand 
studs in one-tenth the number of minutes and still 
be ready for more. Indeed, the only thing he might 
exhaust is his stock of studs, but we keep an 
eye on that. 

When you've a production problem that wants 
solving the shortest distance between start and 
finish is... 





The fabrication of catering equipment is facilitated 
by stud welding to angle-iron framework (Courtesy, 
Benham & Sons Ltd.). 


THE STUD WELDING ORGANISATION 


Crompton Parkinson 


LIMITED 






1-3 BRIXTON ROAD + LONDON ~<- S.W.9 + TEL: RELIANCE 7676 _ [ELECTRICAL EQUIPMENT 
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A better method of cutting 
NON - FERROUS BARS 


This Wadkin C.Y. with its easy 
downward cutting action; its 
combined single lever clamping 
and sawing motion; its capstan- 
wheel operated feed and its chute 
in the main frame provides a faster 
and better method of repetition 
sawing off. It will deal with bars 
up to 4” X 23” or 3” round. The 
work is clamped on both sides of 
the saw ensuring clean cutting and 
after the cut has been completed 
it is still held firmly until the saw 
is raised clear. Components up 
to 9” long fall through the chute 
but if required the machine can be 
arranged with extended table for 
cutting off lengths up to 42” long: 


é 
Wadkin Telephone: Leicester 67114 Telephone: MAY fair 7048-9 
Wadkin Ltd., Green Lane Works, Leicester. London Office: 62-64 Brook Street, London, W.1. 


SINGLE SPINDLE AUTOMATICS 
“apes ta Cie Mes cena 


be seen on % Reduced Floor Space 
| Stands 2110/2207, Hall 2 





Wadkin Parting-off Saw C.Y. 










































%* Simple set-ups for short runs 
%* Accuracy and Rigidity 


%* Standard Collets 


%* Bed Guide Bars hardened and ground CAPACITIES . 


19” 2 1 ee §+"° 
a an 8 
Please ask for demonstration and quotation 32 16 
on these precision but low priced autor E A R L Y D E L 1 Vv ‘3 R Y 


A e we. xamples of the wide 


can a manufac tured ¢ on aie 
TRAUB. 

Vertical double .slide rest 
and double drilling attach- 
ment. 


Model Al5-A25 
with built-in 
thread cutting attachment 


Sele Selling UgenG = 







Our Showrooms are only a few minutes from London Airport. Ps M 360 af | : 
HM = wwe Fel Cimpoy Led ! 
TON ROAD WEST. HANWORTH -FELTHAM - MIDDLESEX eng 


FELTHAM 4266 bles & Grams. SHIPMENTS, FELTHAM 
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BROAD 














“> a 
SANNA NNN ~~ : 
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For more than 80 years the name of BROADBENT has 
been synonymous with high quality centre lathes. 

The accumulated knowledge and experience of lathe 
manufacture gained during that time is reflected in the 
design and performance of present-day machines. 


In addition to standard Centre Lathes from 84” to 24” 
height of centres, we also specialise in Surfacing and Boring 
Lathes, Break Lathes, Heavy Duty Horizontal Plano-Milling 
Machines and Vertical Boring and Turning Mills. 


Please write for descriptive literature illustrating the full 
rang@of Broadbent Machines. 


HENRY BROADBENT LIMITED 


SOWERBY BRIDGE, YORKS : Telephone : HALIFAX 81331 












Wakes 
Winds 
pure" 


IN MACHINE SHOPS 







Sternol Soluble and 
Straight cutting oils can be 


used on any metal, whether 


CUTTING 
OILS 


of a ferrous or non-ferrous 
character. Being Sternol in 
quality, they prove most 


economical in the long run. 


* Free booklet $$638 lists the oil for 


each operation. 


STERNOL LTD., ROYAL LONDON HOUSE, FINSBURY SQUARE, LONDON E.C.2 
Telephone : MONarch 3871-5 
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SPARKLETS 





(DEPT. DB) 
QUEEN STREET, LONDON, N.I7 
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Photograph by courtesy of Messrs, William Asquith, Ltd. 





...- AT FAMOUS 
DRILLING MACHINE WORKS 





Here is one of two “ BROOMWADE” compressor installations at the 
Halifax works of Messrs. William Asquith, Ltd., the Drilling Machine 
specialists. 

These compressors supply air for the operation of a variety of pneumatic 
hand tools, grinders, wrenches and for sand-blasting and spray-painting. 
“BROOMWADE ” is playing its part in almost every industry, working 











unobtrusively yet effectively . . . improving efficiency and lowering costs. 
ENGINEERING The “ BROOMWADE ” organisation, backed by more than fifty years’ 
i cccaines 7 engineering experience of the highest order, invites consultation on any 
EXHIBITION . . ° ° ° 
Sake toenail’ problems involving the use of compressed air. Service engineers are 
TRADES” EXHIBITION available in most countries. 


OLYMPIA. LONDON 
{ SEPT. Ist — SEPT.1 Sth, 1955 














eotige [ele] Wry 


Air Compressors & Pneumatic Tools 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1/639 (/0 lines). Telegrams: “Broom”, High Wycombe. 








324SA8 





When replying to advertisements please mention the Journal 
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PAYING FOR 


Time, directly or indirectly, is cost. If records 
of occupied time are not accurately kept the 


Firm concerned may well be paying for time 





tet 




















it does not get. The systematic analysis of 
working time is a first step to increased production and lower <osts. 
The GLEDHILL-BROOK Time Recorder controls the use of time; it provides an 
indisputable record of attendances, time on a job, overtime and other figures 


essential to accurate costing and the economic employment of labour. 





GLEDHILL-BROOK 








Write for full details and 
illustrated leaflet to: 


GLEDHILL-BROOK TIME RECORDERS LIMITED 
20, EMPIRE WORKS, HUDDERSFIELD. 





















“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more resistant 
to fatigue than bolts or studs 
made by the usual method 


POSSILPARK GLASGOW: N 
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anew edition waiting for you! 


Our stocks of new, rebuilt and secondhand plant and machinery are large and changing 
continually. Ring or write for the current Albion Machinery Catalogue, 250 pages of 
profitable information. 


Thos. W. Ward Ltd 


Head Office: Albion Works, Sheffield. "Phone: 26311 (22 lines). 
London Office : Brettenham House, Lancaster Place, Strand, W.C.2. ’Phone: Temple Bar 1515 (15 lines). 
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INTERCHANGEABLE 
STEEL TYPE 


MACE I ENGLAND 


LD 10. ENGLAND 


+ HEFFIE 
7 SHEFFIELD 


TELEGRAMS PRYOR 





P ; 

resenting the BH: 
‘rf N 
Available in capacities 
from 6° x “125° to 18’ x -125°. The 
robust and accurate B.H.P. Strip 
Straightener is the answer to your 
Straightening Problems. Can also 


be furnished as a combined Coil 
Cradle and Straightener. 


al 












Manufactured by B.H.P Machine 
Tool Co. Limited, Birmingham for 
the Sole Agents Catmur Machine 
Tool Corporation Limited. 











MACHINE TOOL CORPORATION LIMITED 


103 LANCASTER ROAD ~- LADBROKE GROVE~- LONDON W.II Phone PARK 945/2 
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ABIROVOW UA 

Plano Millers 
Cuailable in 
thuee sizes 
FP 12 


TABLE 38in. by 118 in. 
































4 


TABLE 49 in. by 138 in. 


FP 20 


TABLE 63 in. by 157 in. 





MODEL FP 16 


* Wide range of Spindle Speeds enabling use 
of high-speed steel and "cemented [carbide 
tipped cutters. 


* Table speeds infinitely variable. 2 


wag RE Fs , EARLY DELIVERY 
* Independent drive to individual headstocks, 
individual drive to table and headstock feeds. pa Our Showrooms are ony a few minutes 
+ Automatic clamping of cross rail to guide- niente tai 


ways. 


Niuattune Te Cimpary Lint 


HAMPTON ROAD WEST- HANWORTH - FELTHAM - MIDDLESEX 
Phone: FELTHAM 4266 Cables & Grams: SHIPMENTS, FELTHAM 












CUTTING FLUIDS 


must have something 


see these senewed rods 
Tor yourselt. 


Publication SP.173 describes the entire range of 
Fletcher Miller cutting fluids. May we send you a copy? 


FLETCHER MILLER LTD 
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e Shop Foreman SANS... 


FLETCHER MILLER 





- ALMA MILLS - HYDE ~- CHESHIRE 


Telephone : Hyde 781 (5 lines) Telegrams : Emulsion, Hyde 



























GEAR CO. LTD. 
BATH - ENGLAND 
BATH 7241 (3 lines) 


THE HORSTMANN 
NEWBRIDGE WORKS - 





AORSTMAN® 


Specialists in 
PRECISION 


Horstmann Precision Gauges are roted for their 
accuracy and long life. 


The new patent Caliper Gauge Model 52, embodies 
features which ensure easy handling and rapid -but 
accurate gauging. 


It is particularly suitable for shouldered work. 


Send today for descriptive leaflet 
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Reproduced by courtesy of The Cooper Rolling Bearings Co. Ltd. 


Designed and built by The Cooper Roller 
Bearings Co. Ltd., King’s Lynn, for production 
of super-quality ball and roller races up to 120 
inches outside diameter, this precision grinder, 
largest of its kind in the Eastern hemisphere, 
incorporates a Filtral unit for coolant filtration. 


Filtrall Industrial Filters. Standard models in 
capacities from 600 to 1,800 gallons per hour. 
Larger units and centralised filtration schemes 
installed to customer’s requirements. 


INDUSTRIAL FILTERS 


Our Filter Sales Division will be pleased to advise you Pulp — Edible 


For perfect filtration of:- 
Coolants—Quenching Oils—Run-in oils—Paper 
Oils — Soyabean Solutions — 


Syrups—Parts Washing solvents—Drawing Oils 
of a suitable unit in your works without obligation. —Spray Booth water, etc. 


on your filtration problems and will arrange for a trial 


Please address enquiries to: 


NEWALL GROUP SALES LIMITED PETERBOROUGH Tel 3227-8-9 


SALES ORGANIZATION OF THE NEWALL GROUP OF COMPANIES 


When replying to advertisements please mention the Journal 
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TRAINING SCHEMES for BOILER OPERATORS 


If you have not enrolled your Boiler Operators for a Technical 
College Course there is still time to enrol for N.I.F.E.S. own Course 
which starts in October. 


Specially devised for those unable to attend at a Technical College, 
N.LF.E.S Course provides home study supplemented by practical 
training on site in preparation for the City and Guilds Boiler 
Operator’s Certificate. The Course costs £5 .5.0 plus examination 
fee of 25/- per student. 

Details are available from Head Office or any Area Office of 
N.LF.E.S. 

Issued by 
N-I°F°-E°S 
National Industrial Fuel Efficiency Service 
71 Grosvenor Street London W1 Telephone: Hyde Park 9706 










































The game of golf and the business of barrel 
finishing have this important thing in common. There’s 
a world of difference between a top-flight golfer and one who 
is not so good and the same thing applies to barrel finishing. In both 
cases it’s the motion that makes the difference. 
The Polymotion machine employs the unique “figure-of-eight” rolling and 
churning motion entirely different from that of any other barrelling machine. 
Tt does a better job more quickly and certainly with far less risk of damage to parts. 
Learn more about this modern application of barrel finishing for deburring, 
de-flashing, polishing and surface finishing. Send for your copy of our interesting 
publication “‘ The Polymotion Machine,” which tells you all about the advanced 
Polymotion Methods and their uses in industry. 


Polymotion 


BARREL FINISHING MACHINES 



















SEND SAMPLES 

of your products, together 
with a finished article for 
guidance, to the Polymotion 
research and experimental 
department. We will process 
them and report on their suit- 
ability for barrel finishing. 
We also offer a trade barrel 
finishing service. 





FOX CHEMICAL ENGINEERING WORKS LTD 


Maybury Gardens, Willesden High Road, Willesden, N.W.10. WILLESDEN 6201 
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Grinding ... 


of heavy lathes, and large horizontal or vertical boring 
machines is best done by Westool Grinders! The Westool 
range includes models with Slide Rest, Tool-post or 

Planetary mountings to suit most applications. If you 

have any special requirements you will appreciate the individual 

attention which Westool will give your particular problem. 


Send now for Illustrated booklet giving further injormation. 


WESTOOL 


(Tt Sa 


ST. HELEN’S AUCKLAND, CO. DURHAM 


Telephone: West Auckland 317 (4 lines) Cables: Solenoid, West Auckland 


Export enquiries to Export Managers: 
Stamm & Partners Ltd., 59 St. Martins Lane, London, W.C.2 





Telephone: Temple Bar 5383 (10 lines) Cables : Stamstam, London 
Westool also make Coils * Coil Winders * A.C. and D.C. Solenoids * Transformers * Small Motors © Air Conditioners * Warner Electric Brakes & Clutches, etc. 
Tib. 27 


When replying to advertisements please mention the Journal 
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it’s all 
very well 
but... 


When a piece worker 


“ee 


- 


starts on “ifs” and “ buts” 
about press guards, it is time 
you asked UDAL about the famous 
‘Fastrip’ Synchronised Guards for increased production and 
increased safety. The ‘Fastrip’ is worked by compressed air 


and guard and clutch are synchronised to ensure split-second 


timing. Send for full details today. 


dal 


j. P. UDAL Ltd 


INTERLOCK WORKS, 
COURT ROAD, 
BIRMINGHAM, 12. 
PRESS GUARDS 


Telephone ; CALthorpe 3114 
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SPURS 
SPIRALS 

BEVELS 
WORMS 

WHEELS 









Supplied complete 
or from customer’s 
blanks. 


Our service is 
reliable and delivery 
prompt. 


~~ 


10 


RELIANCE GEAR & ENGINEERING CO 











“Up in che air’ the sterling character 

of the air line pilot finds 

* expression, but it’s the ‘down 

to earth’ qualities of a YCOL casting 

that give ‘well-founded’ reliability. 

Made in a modern foundry 

planned for the quality 

™ €° production of non-ferrous sand 

aS castings up to one ton in weight—in 
phosphor bronze, Z 

bronze, aluminium bronze and 

aluminium alloy—with a reputation 

for purity, uniformity and durability. 


Mustrated is a special 
valve body casting. 





reliance on 


WHYTE & COLLINS LTD., KELVIN WORKS, FENTON, STOKE-ON-TRENT. 


SM/YC2514/55 


























6xW. INDUCTION HEATER 


THE SIMPLEST, FASTEST & MOST RELIABLE 
EQUIPMENT OF ITS TYPE EVER BUILT 


Price £950 Full details from 


radio heaters lid., Wokingham, Berks., England, 


Phone : Wokingham 1030-1-2 Grams : Radyne, Wokingham 

















£99 
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cast for an important part... 






Consider the strength of a Heavy Duty Dumper 


. Have your steel castings 


Dumpers used for big excavating and quarrying projects have to lead 


a tough life and a long one. Transmission components in particular z ‘ 

are subject to the grinding wear and tear of heavily loaded vehicles * mach ined 
running at high speed and climbing rough, rock strewn country. It is 

because of the need for calculated, unfailing strength in the " 


transmission units of the Euclid Dumpers manufactured by Euclid 


(Geese Wiheiie) Led, Seah dee hn Link wih tee where they are cast... 


unsurpassed facilities for scrupulous control at every stage of * 
production are called upon to cast these vital component. . | | () \ D S 
* 
TYPICAL LLOYDS STEEL SPECIFICATIONS USED FOR * 
TRANSMISSION PARTS 
Grade Y, 0.75% Cr, hardened and tempered, Yield Stress 30/40 t.s.i.; ° h ‘ ] ] 
Ult. Stress 45/55 t.s.i.; Elongation 20/15°% ; R.O.A.40/30% machine as well as Cast 


Grade Z, 1.5% N.C. Cr. Annealed, hardened and tempered, Yield Stress * 
30/40 t.s.i.; Ult. Stress 45/55 t.s.i.; Elongation 20/15°%; R.O.A. 40/30%. 


F, H. LLOYD & CO. LTD., P.O. BOX 5 * JAMES BRIDGE STEEL WORKS * WEDNESBURY + STAFFS - PHONE JAMES BRIDGE 2401 


A Print for Industry Ltd. Advertisement 
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VULCASCOT ANTI-VIBRATION PADS 


OIL RESISTING 


“@/ 


@ CHECK VIBRATION SHOCK 
AND NOISE 


@ COMBAT NERVOUS STRAIN 

@ ARE EASY TO INSTALL 

@ SAVE MAINTENANCE TIME 
AND COST 

@ ISOLATE LOADS uP TO 
4 TONS PER SQ. FT. 

@ ELIMINATE CUMBERSOME 
FLOOR FIXING 









Standard Size 
18” x 18" x &” 


Manufactured by: 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD, LONDON, N.W.8. 
PHONE: MAIDA VALE 7374 47375. ‘GRAMS: VULCASCOT MAIDA VALE LONDON 
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remind you... 


of the maximum ductility, 
perfect finish, high 
degree of accuracy and 
consistent quality of 
KIRKSTALL Bright Steel Bars. 


CARBON AND ALLOY ALSO 
FULLY HEAT TREATED TO 
ENGINEERING SPECIFICATIONS 


KIRKSTALL 
bright steel bars 


KIRKSTALL FORGE ENGINEERING LTD. LEEDS 5 
Tel: Horsforth 2821 





PREVENT 







by Dust and 
Damp! 


Dust and damp can cause serious break- 
downs, particularly in equipment which 
cannot be brushed out. The answer lies 
in “Secomak”’ Portable Electric Blowers- 
the most powerful obtainable and equally 
= as =a a. ode i. —_ 
weighs only but delivers air at models 

ft. per second. Model 70 weighs 151b. ‘mperatures up te, 00° F. 
and delivers air at 425 ft. per second. 





Write for data sheet 101/P.E. 
PORTABLE 


“ELECTRIC BLOWERS 


AND SUCTION TOOLS 


We also make lightweight stationary units for high velocity suction 
and blowing suitable for many industrial processes. See data 
sheets 104, 132, 130 P-E. for full particulars. 

SERVICE ELECTRIC CO. LTD. 


HONEYPOT LANE - STANMORE * MIDDX . EDGware 55669 














FOR ADVERTISEMENT SPACE 
in this Journal 


PLEASE CONTACT 


T. G. SCOTT & SON LIMITED 


Crown House, 143/7 Regent Street 
London, W.1 


(Telephone: Regent 3891) 


RATES AND FULL CIRCULATION 
DETAILS ON REQUEST 
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The good product deserves the finest finish 
and specialized metal finishing can open the 
door to improved manufacturing technique 


and greater economy. In all products of 
aluminium and its alloys, the surface can be 
given a hard anti-corrosive, anti-abrasive 
treatment and if a colour finish is required 
the colour is deep and lasting throughout the 
full textile range of dyes. 

These famous finishes have been subjected 
to the most cruel testing in Government 
Laboratories and have proved their worth. 
We have many years of aluminium anodizing 
experience to place at your disposal and a 
number of highly successful patented 
processes for all types of metal finishing — 
and that makes a very sound beginning to 
any project. We were the first to introduce 
eight of the major finishing processes in this 
country and have remained first at every 

















if it can be Riveted... 


HERE IS HOW YOU CAN SPEED UP THE JOB—AND CUT COSTS. progressive step—why not consult our 
If you produce riveted assemblies where speed in operation 


Technical Sales Manager? His telephone 
and a neat appearance are as important as a properly formed #32: H H 
rivet head—it will pay you to investigate T.T. Rivet Spinning extension is 14. 


machines. — The wide range of machines available are suitable 
for rivets in all sizes up to 3/4 in. diam. mild steel. It includes a 


bench and floor models, air and foot operated and ‘‘ Duplex ”’ 2 FOUR OF OUR PATENTED PROCESSES 


spinners for heading both ends of pins for hinges, chains, etc. 


Write for full Fee 
details and latest H 


~ | : PALUMILIIE me AtAAK 


An electrolytic process for producing 
extremely hard and __ protective 
coatings on alumini and al 

alloys for all service conditions. The 


An electrolytic process for producing 
bright reflecting surfaces on super 
purity aluminium. This patented 











RIVET 


minute porosity of the film enables Process enables a transparent 
SPINNING it to Ne impregnated with an Alumilite anodic film of hard 
MACHINE attractive range of colours, which adherent and protective quality 


are su! uently made permanent 


to be applied without loss of 
by a special sealing process. 


R.S.5 MD. AE. 5/16 in. brilliance. 


capacity. Air operated 
Duplex Model with air 
operated vice. 












Ask for a demonstra- 
tion. Full _ technical 
advisory service avail- 
able. Samples of articles 
would be appreciated. 


TURNER 


MACHINE TOOLS LTD 






63-68, PRINCIP ST., BIRMINGHAM, 4 


When 





replying to advertisements please mention the 


A chemical immersion process for 
producing bright surfaces on com- 
mercial aluminium. The product 
can be specially treated by the 
Alumilite process to prevent 
tarnishing or to obtain a bright 
coloured finish. 


ALUMILITE AND 





PRIORY WORKS, MERTON ABBEY 


Telephone; LiBerty 764!. 


Journal 


“* Our latest electrolytic process for 
producing on aluminium a hard, 
opaque porcelain finish in a range 
of seven pastel shades. The surface 
is resistant to all beverages—including 
spirits—cosmetics, perfumes and 
toilet preparations and will in no 
circumstances chip, flake or burn.”’ 


ALZAK LIMITED 





LONDON SWI9 


Telegrams: Alumilited Wimbile London 
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PARK GATE 


1. QUALITY STEELS 
FOR RAPID MACHINING 








special 
freecutting 
quality bars 





THE PARK GATE IRON & STEEL CO. LTD., ROTHERHAM 


TELEPHONE : ROTHERHAM 2141 (10 lines) TELEGRAMS : YORKSHIRE, PARKGATE, YORKS 
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INSTITUTION OF PRODUCTION ENGINEERS, 10, CHESTERFIELD ST., LONDON, W.1 


THE ANNUAL DINNER 1955 


The Institution’s Annual Dinner, 1955, will be held in the PUB: IC LIGRARY 
3 





DORCHESTER HOTEL, LONDON SEP 26 1955 


on 


WEDNESDAY, 12th OCTOBER, 1955 | DETROIT 


Tickets, price 45/- each (excluding wines) may be ordered on the form printed overleaf. Owing to limited 
' accommodation it is not possible to have lady guests. Tickets are available for members and gentlemen 
guests. ; 
Please Note: 
The closing date for ticket applications is Wednesday, 3rd October, and no refunds for cancellations can be 
made after that date. 








HALIFAX GRADUATE SECTION 
WEEKEND SCHOOL 195 


The Halifax Graduate Section will be holding their Weekend School in September, 1955, at the Craig- 
lands Hotel, Ilkley. The School will open at 1.45 p.m. on Saturday, September 10th, and close at 3.0 p.m. 
on Sunday the 11th, and discussions will be held on the following subjects : 

“The Legal Aspects of Management ” 
“The Manager and Human Relations ” 
“ Administrative Control as a Management Function ” 
Each subject will be opened by a speaker, followed by a general discussion in which it is hoped that 
» everyone attending will take part. The subjects have been chosen by the Organising Committee with a 
view to promoting an interchange of knowledge and experience on. what are considered to be three vital 
functions of management. It is hoped that Mr. G. Ronald Pryor, Chairman of Council, will be present. 

The accommodation at Craiglands Hotel has, in previous years, been found to be first-class, and the 
School Programme has been so arranged that Saturday evening is, if desired, left free to enjoy the amenities 
of the hotel and of the town of Ilkley. The School Fees will be £2. 5s. Od. per person; this includes 
single room accommodation and meals from afternoon tea on Saturday to lunch on Sunday inclusive. 

Applications should be forwarded to the address shown on the form overleaf. 

Members and their ladies and friends are cordially invited to attend, and suitable accommodation will 
be arranged if special mention is made of requirements on the application form. 


MARGATE CONFERENCE—THE PUBLISHED REPORT 


The full report of the Margate Conference is now available. Members of the Conference will receive one 
copy free of charge; other copies are available to members and non-members at 25/- each, post free. _ 


The report, which is in book form, contains not only the Papers presented at Margate, but also 
the opening and closing addresses, the discussion group reports, and a review of the display of automation 
equipment. This is the first published symposium dealing with the automatic factory and its many implica- 
tions and there has been a considerable advance demand for it. 


Those who would like to obtain a copy are advised to complete and return the reservation form overleaf. 
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I shall be attending the Halifax Graduate Section Weekend School in September and should be pleased if you would 
reserve accommodation for me. I shall be travelling by............ and will arrive at Craiglands Hotel at approximately......... fre 
a.m./p.m. Please find enclosed cheque made payable to M. Alderdyce for £ 
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“MATERIAL UTILISATION” —THE REPORT OF THE SUB-COMMITTEE 


The Report of the Sub-Committee on Material Utilisation, set up by the Institution’s Research Committee, 
is now available at 5/- per copy, post free. (See order form overleaf.) 

The Sub-Committee was formed to investigate the extent to which British industry is making the best use 
of materials to discover the proportion converted into useful products, and to see if ways could be found to 
increase that proportion. 

In this first Report the Sub-Committee has confined its investigation to the metal-working industries and to 
metal working. The Report is based on a very large number of case studies which were collected from industry, 
mostly with the help of Working Parties set up by various Sections of the Institution. It is divided into three 
general sections :- 


(a) a general survey of the present position ; 

(b) a large number of illustrated case studies in which “ before and after” results are shown, together with, 
in most cases, the economics of each result ; 

(c) conclusions and recommendations. 


The aim of the Sub-Committee has been to provide a publication of direct use to production engineers, with 
the information set down in a brief and easily digested form. It is the belief of the Sub-Committee that much 
can be done: by industry to improve the effective utilisation of material, and an examination of this Report 
should give food for thought. From a national point of view it is vitally important that we should make the - 
fullest use of our resources ; we cannot afford to be prodigal with either imported or home produced materials. 
From the manufacturer’s point of view, any means of reducing costs is welcome in these days when both 
materials and labour show a steady tendency to increase in price. 

This Report shows some of the ways in which economies have been achieved and points the way to 
further investigation. ‘The examples selected are those that have been carried out under normal working 
conditions and have been chosen from both large and small industries. Although every problem of improving 
material economy needs individual examination, the examples shown cover a sufficiently wide range to suggest 
avenues for exploration in almost every engineering factory. 


OFFICE MANAGEMENT ASSOCIATION CONFERENCE 


The Glasgow and West of Scotland Branch of the Office Management Association will be holding its Fifth 
Annual One-Day Conference on Tuesday, 18th October, 1955, in the Ca’doro Restaurant, Glasgow. 

The subject of the Conference is “ Calculations and Analysis in Modern Accounting”, and the proceedings 
will be opened by Mr. Ian W. MacDonald, M.A., C.A., Director and General Manager of the Commercial 
Bank of Scotland, Ltd., and the Conference Speaker will be Mr. N. C. Pollock, M.B.E., Manager of Organisation 
and Method Department of Stewarts & Lloyds, Ltd. Mr. R. W. Lamont, President of the Chamber of 
Commerce and Manufacturers in the City of Glasgow, will be among the luncheon guests. 
ould There will also be an exhibition of office machinery and equipment. Further particulars may be obtained 
ave from the Conference Secretary, Mr. J. P. McNee, Donaldson & Filer, Ltd., 68, Cogan Street, Glasgow, S.1. 


COURSE IN PRODUCT DESIGN 


During the past nine years, the Central School of Arts and Crafts has developed a successful course for 
training product designers. ‘This course is a strictly practical one, with as much emphasis on designing for 
sales as on aesthetics, and all instructors are practising designers. The syllabus, in the full course, covers product 
design, draughtsmanship, engineering and production methods, materials, model making, prototype construction, 
presentation drawing and business economics. Part-time courses can also be arranged. 
| Further information may be obtained from the Secretary, the Central School of Arts and Crafts, 
‘| Southampton Row, London, W.C.1. The new term commences on 26th September, 1955. 


COURSES IN WORK STUDY 


Thé series of courses in Work Study at the Loughborough College of Technology is resumed in the autumn 
with the Management Appreciation two-day course on Wednesday and Thursday, 21st and 22nd September. 
The main course, of ten weeks’ duration, follows from Monday, 26th September to Friday, 2nd December. The 
oe Staff Appreciation course then occupies the five days from Monday, December 5th to Friday, 9th December. 

No places are now available on the main ten-week course before January, 1956, but reservations may still be 
made on both the Management and Staff Appreciation Courses for the Autumn term. 

Particulars may be obtained from Mr. James France, Head of the Department of Industrial Engineering, 
Loughborough College of Technology, Loughborough, Leics. (Tel: Loughborough 4428.) 
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SEPTEMBER, 1955 


EAST & WEST RIDINGS REGION 
Sheffield Graduate 6.30 p.m. September 19th 
The Inspection Establishment, Janson Street, Sheffield. 
Practical lecture on “ Screw Thread Gauging ”. 


NORTHERN REGION 
North Eastern 7 p.m. September 19th 
The Neville Hall, Newcastle-upon-Tyne. 
An Address by the Section Chairman, F. Baker, M.I.Prod.E. 
Tees-side 7p.m. September 27th 
The Cleveland Scientific and Technical Institution, 
Middlesborough. 
“Modern Production Methods by Copying Process” by 
J. T. Lang, B.A. Cantab., A.M.I.Mech.E 


SCOTTISH REGION 
Dundee 7.30 p.m. September 14th 
The New Imperial Hotel, 15 Tally Street, Dundee. 
“The Practical Application of Production Engin ineering 
Research” by Dr. D. F. Galloway, Ph.D., M.I.Mech.E., 
A.M.I.E.E., M.1.Prod.E. 
Edinburgh 7.30 p.m. September 14th 
The North British Station Hotel, Princes Street, Edinburgh. 
Film Evening — “ Planned for the Purpose” and “ Barrel 
Polishing ”. 
SOUTH EASTERN REGION 

London Graduate 7.15 p.m. September 21st 
The Institution of Production Engineers, 10 Chesterfield 
Street, London, 
“ Industrial Gases with Particular Reference to Oxygen and 
Acetylene” by F. D. Hucklesby, A.M.Inst.W. 
London Graduate 2 p.m. September 14th 
Visit to a Ltd., Arcadia Works, Hampstead Road, 
London, N.W.1. 
Luton 7.30 p.m. September 27th 
The Pink Room, W. H. Allen, Sens & Co. Ltd., Queens 
Works, Bedford. 
“ Materials Handling” by K. B. Warwick, M.I.Mech.E., 
and H. Dean. 
Luton Graduate 7.45 p.m. September 12th 
Te Luton Lecture Hall, Williamson Street, Luton. 

Machinery” by W. H. Jaye, B.Sc. (Eng. )(London), 
Ke M. I. 1 Pree. 


Luton Graduate September 27th 
Visit to Wharton & Wilcocks Ltd., Bull Plain, Hertford. 
(This visit is a follow-up to last year’s lecture on 
“ Standardised Tooling.”) 


SOUTHERN REGION 


Oxford 2.30 p.m. September 27th 
Works Visit to S. Smith & mee Fa Ltd. 
Oxford Op.m. September 27th 


S. Smith & Sons (England) La. Minster Lovell, Witney, 
Oxon. 
“Automatic Processes in the Mass Production of Clocks and 
Watches” by R. Lenoir, F.B.H.I. 
Southern 10.30 a.m. September 10th 
Visit to Southampton Docks. 

WELSH REGION 
South Wales & Monmouthshire 7p.m. September 23rd 
The South Wales Engineers’ Institute, Park Place, Cardiff. 
“Extrusion of Metals” by J. T. Lewis. 


MIDLANDS REGION 


Birmingham 7 p.m. September 21st 
The James Watt Memorial Institute, Great Charles Street, 
Birmingham. 

“Material Utilisation” by R. M. Evans, M.I.Prod.E., 
Chairman of the Institution Sub-Committee on Material 
Utilisation. 

Birmingham September 30th 
Informal Buffet Dance at the Botanical Gardens, Birmingham. 
Birmingham Graduate 7p.m. September 13th 
The James Watt Memorial Institute, Great Charles Street, 
Birmingham. 

“The Use of Punched Cards in Production Control” by 


E. S. Carden. The lecture will include the film “ Figures 
at Work”. 
Coventry 7p.m. September 19th 


The Craven Arms, High Street, Coventry. 

“Broaches and Broaching Technique” by A. E. Randall. 
Coventry Graduate 7.15 p.m. September 28th 
The Craven Arms, High Street, Coventry. 

“The Trade Union in Engineering Production” by Tom 
Wyle, Dip.Pol.Econ.(Oxon.). 

Shrewsbury 7.30 p.m. September 28th 
The Shrewsbury Technical College, Shrewsbury. 

“The Industrial Gas Turbine” by J. R. Needham, 
A.M.I.Mech.E. 

Wolverhampton Graduate 7.30 p.m. September 21st 
The Wolverhampton and Staffordshire Technical College, 
Wulfruna Street, Wolverhampton. 

“ Process Development of Shell Moulding” by J. Fallows, 
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NORTH WESTERN REGION 
Manchester 7.15 p.m. September 19th 
The Reynolds Hall, College of Technology, Sackville Street, 
Manchester. 
“Modern Lubrication Technique” by Dr. H. E. Priston, 
ed hh F.R.I.C., Technical Department, Shell-Mex & 
B.P. Ltd. 
Manchester Graduate 7.15 p.m. September 12th 
The Reynolds Hall, College of Technology, Sackville Street, 
Manchester. 
“The Gas Turbine Locomotive ” by P. E. Stock, B.Sc.(Eng.), 
Grad.I.E.E., Metropolitan Vickers Electrical Co. Ltd. 
Manchester Graduate 10.15 a.m. September 3rd 
Visit to Josiah Wedgwood & Sons, Ltd., Stoke-on-Trent. 


OCTOBER Ist-7th 


SOUTHERN REGION 
Reading 7.30 p.m. October 6th 
The Great Western Hotel, Reading. 
“Production Control as Applied to Small and Medium 
Size Companies” by F. T. Hunter, A.C.W.A. 


PRODUCTION 


APPOINTMENTS 


SOUTH EASTERN REGION 


South Essex 7.30 p.m. October 5th 
The Mid-Essex Technical College, Chelmsford. 

“Training of Production Managers and _ Production 
Engineers” by G. S. Bosworth, M.A., M.I.Mech.E., 
A.M.I.E.E., A.R.Ae.S. 


NORTH MIDLANDS REGION 


Nottingham 7p.m. October 5th 
The Victoria Station Hotel, Nottingham. 
“ Packaging” by E. H. Dickens, M.B.E. 


EAST & WEST RIDINGS REGION — 


Regional Meeting at The Chemistry Lecture Theatre, The 
University, Leeds 2, on Monday, 3rd October, 1955, at 
7 


p.m. 

“Valid Incentives” by E. C. Gordon England, M.I.Prod.E., 

F.I.1.A., F.I.M.T., F.R.Ae.S. 
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The last date for receiving material for insertion in the following month’s bulletin is the 20th of each month. 


The fee for insertion of particulars regarding each appointment is £3 3s. (up to 100 words), and over 100 words £5 5s. A 
standard charge of £1 1s. per insertion is made to firms affiliated to the Institution, Technical Colleges, Universities and similar 


organisations. 


Advertisers are advised that better response is likely if, in addition to essential qualifications, the following information is 


given :— 


(a) Location of appointment; (b) Status in the organisation and scope of promotion; (c) Salary range and age range. 


Advertisers are asked to advise the Institution when appointments are filled. The Institution reserves the right to refuse 
or withdraw any announcement and also to make any alteration in the wording to ensure conformity with the Institution stan- 
dards. Members interested in the following appointments should make application in accordance with the terms of notice. 
No correspondence can be undertaken by the Secretary other than the forwarding of replies to Box Nos. 


All advertisements appearing in this Bulletin are subject to the Notification of Vacancies Order of 1952. 


Production Controller. The Advertisers under Box No. 1110 
wish to thank all applicants and to advise them that the 
position is now filled. 


Automation Equipment Designers and Project Engineers. 
Exceptional opportunity exists for keen, well-trained young 
men with ideas to come in on the ground floor. A rapidly 
expanding group engaged upon the design and manufacture 
of automatic linking devices and automation equipment 
needs men with sound engineering training aged 23 - 30. 
H.N.C. standard, good salary, recreational and social 
amenities and pension scheme are offered, together with 
housing assistance after qualifying period. Write to: The 
Manager, Automation Division, The Hymatic Engineering 
Co. Ltd., Redditch, Worcs. 


Works Manager, aged between 28 and 40, required by long 
established high quality precision instrument manufacturing 
company having a new factory with 150 employees in the 
South-East. Suitable man should have had executive and 
practical experience in similar work and a broad education 
to enable him to deal with other executives, foremen and 
skilled craftsmen. Replies in strict confidence, giving details 
of age, qualifications, positions held, salary commanded and 
required, should be addressed to: Box No. 1149, I.Prod.E., 
10 Chesterfield Street, London, W.1. 


Engineer with good works management experience and with 
highest qualifications is required by Company with interests 
throughout the United Kingdom and Commonwealth. 
Remuneration approximately £1,500, progressively rising to 


£2,200 per annum, with superannuation and expense 
allowances. Age not over 40. Full details of experience, 
qualifications, previous appointments and _ salaries, in 
confidence to: Box No. 1154, I.Prod.E., 10 Chesterfield 
Street, London, W.1. 


Production and Work Study Engineers of proved ability 
are required by light engineering firm in South Midlands. 
Must have drive and initiative and be capable of in- 
vestigating problems and initiating new and up-to-date 
equipment for improving manufacture and productivity. 
= No. 1155, I.Prod.E., 10 Chesterfield Street, London, 
Chief Production Engineer required by _ well-known 
electronic engineering Company. Must have had consider- 
able experience of mechanical design, process planning, tool 
design and estimating in connection with electronic equip- 
ment. Chartered mechanical or electrical engineer preferred, 
but not essential. This is a responsible position and a 
commensurate salary will be paid to the successful applicant. 
Write, giving full details of experience and present salary, 
to: Personnel Officer, Airmec Limited, High Wycombe, 
Bucks. 


Estimating Engineer required in expanding organisation. 
Applicants should be between 35-40 years of age, have a 
H.N.C. in mechanical or production engineering, and 
preferably have experience of the telephone or electronic 
industry. Apply: Personnel Officer, Airmec Limited, High 
Wycombe, Bucks. 











Machine Tool Sales Engineer required for London area. 
Must be familiar with high grade machine tools and modern 
production methods, and have tact and initiative. 
Applications in confidence, giving details of experience and 
salary required, should be sent to: The Secretary, Rockwell 
Machine Tool Co. Ltd., Welsh Harp, Edgware Road, 
London, N.W.2. 


An Interesting Position is open to a man with engineering 
background to deal with technical correspondence in 
connection with machine tools. Knowledge of presses would 
be helpful. Good salary and prospects for right man. 
Write, giving full details of experience, to: The Secretary, 
Rockwell Machine Tool Co. Ltd., Welsh Harp, Edgware 
Road, London, N.W.2. 


Production Engineers who are, or have been, employed by 
industrial consultants, or have had similar production 
experience, and who possess a University degree or 
its equivalent, are invited to apply for a position on the 
senior production staff of a well-known engineering company 
in the Midlands, with factories both in this country and 
abroad. The salary offered will be commensurate with the 
qualifications of the candidate, but will be of the order of 
£1,500 to £2,500 per annum and there will be opportunities 
to rise further to the higher management of the company 
within a few years. Age limit 25-40. There is an excellent 
contributory superannuation scheme. All applications will 
be treated in strict confidence and should state age and 
include a brief description of the applicant’s qualifications 
and experience. Box N. 1169, I.Prod.E., 10 Chesterfield 
Street, London, W.1. 





Department Superintendents required by large engineering 
firm in Midlands. Applicants must be between 30 - 40 years 
of age.and should be experienced in controlling labour and 
organising production output. Prospects are excellent for 
the right type of man. Box No. 1170, I.Prod.E., 
10 Chesterfield Street, London, W.1. 


Engineering Staff. An international organisation manu- 
facturing automotive transmissions is expanding and attractive 
appointments have to be made to complete the staff of a 
modern factory in Hertfordshire. Experience in automotive 
gear design would be an asset. Superannuation scheme. 
Ref: P.1. Production Engineers; P.2. Production Controllers; 
P.3. Plant Engineers; P.4. Tool Controllers; P.5. Junior 
Process Engineers; P.6. Time Study Engineers; P.7. Tool 
Draughtsmen; P.8. Plant layout draughtsmen. Apply, 
giving full particulars of experience, etc., and quoting 
reference number to: Box No. 1171, I.Prod.E., 10 Chesterfield 
Street, London, W.1. 


Management Censsfeuney, “Leading group, continuing to 
expand its activities, seeks additional staff for its consultancy 
practice. Applications invited from executives possessing 
a wide experience of industrial organisation, methods and 
layout in either engineering or process industries. Excellent 
prospects and adequate remuneration offered to suitable men 
not exceeding the age of 45. Please send full details and 
indication of salary requirements to: Box No. 1172, I.Prod.E., 
10 Chesterfield Street, London, W.1. 


Methods Engineer. A fully experienced engineer is required 
by prominent firm with first-class product reputation (mobile 
cranes). It is essential that applicants should be well versed 
in most. engineering processes and capable of processing and 
assessing production times from drawings. While requiring 
a good general knowledge, it is not necessary to be a 
specialist in any one subject, as the type of person we require 
would have the incentive and progressive outlook to forge 
ahead under our progressive conditions and expanding 
manufacture. Assistance with housing could be considered 
under certain circumstances. Salary would be based on 
experience and ability. . Applications, containing fullest 
details of training, experience and qualifications, should be 
addressed to: The Personnel Superintendent, K. & L. 
Steelfounders and Engineers Limited, Letchworth, Herts. 





Jig and Tool Draughtsmen. Two jig and tool draughtsmen 
required by prominent firm with first-class product reputation 
(mobile cranes). Applicants for these positions should 
preferably possess thorough practical shop experience and be 
capable of designing press tools, jigs and fixtures while a 
knowledge of boring fixtures would be especially useful. 
Persons of lesser experience but capable of showing improve- 
ment will also be considered. Salary would be based on 
experience and ability. Applications, containing fullest 
details of training, experience and qualifications, should be 
addressed to: The Personnel Superintendent, K. & L. 
Steelfounders and Engineers Limited, Letchworth, Herts. 


Production Planning and Methods Engineers are 
required for a consulting service in engineering and othe: 
production methods improvement work. Good engmeering 
qualifications and experience in shop practice and mechanical 
handling work are necessary. These posts offer exceptional 
opportunities for a wide variety of work in connection 
with up-to-date developments in methods. Good salary with 
further prospects. Please reply, with full details, to: Box 
No. BSX 1173, I.Prod.E., 10 Chesterfield Street, London, 
W.1. 


Draughtsmen are required in the drawing office for the 
consulting service described in the advertisement above. 
Good experience of the latest practice in design of jigs and 
fixtures, tools, cams, press and moulding tools is necessary, 
together with sound machine shop practice. There is a 
very interesting opportunity for keeping in contact with the 
most modern developments in tooling design, both at home 
and abroad. Good salary with further prospects. Please 
reply, with full details, to: Box N. BSY 1174, I.Prod.E., 
10 Chesterfield Street, London, W.1. 

Process Engineers. in SEI BRET organisation manu- 
facturing automotive transmissions requires Process Engineers 
for its new factory in North Hertfordshire. This company 
is expanding rapidly and offers to experienced men with 
sound qualifications every opportunity for advancement. 
The salary range is high and there is a superannuation 
scheme. Experie nce in automotive gear design would be an 
asset, although not essential. Apply, with full particulars cf 
experience, qualifications, age and availability to: Box 
No. 1175, I.Prod.E., 10 Chesterfield Street, London, W.1. 


Chief Production Engineer. A Chief Production Engineer 
is required by a leading electric lamp manufacturer. Extensive 
experience of electric lamp or: valve manufacture would 
be advantageous, but a first-class production engineer with 
wider experience would be considered. The position involves 
responsibility for all-departments of production engineering, 
including special machine design. Prospects are excellent 
and an appropriate salary will be paid to a man with 
outstanding qualifications. The position is fully super- 
annuated. Applications in full detail to: Box No. 1176, 
I.Prod.E., 10 Chesterfield Street, Lenton, W.1 
Managerial Post. The Plessey. Co sompany Limited (Swindon 
Factory) will be pleased to receive applications from 
executives of proven ability for a very interesting managerial 
post which will shortly be available. The successful candidate 
will be required to increase production of established 
products and also to build up the manufacture of new lines 
as introduced. For this, the selected applicant must possess 
(preferably in light engineering) a background of factory 
management, with sound production experience and an 
appreciation of the commercial aspects of modern business. 
This important appointment commands a four-figure salary 
and participation in the Company’s pension scheme. Reply, 
in confidence to: The Personnel Manager, The Plessey Co. 
Ltd., Kembrey Street, Swindon, Wilts. 


Experienced Production Engineer. F. Perkins Limited 
(Diesel Engine Manufacturers) Peterborough, require experi- 
enced Production Engineer for liaison post .with parent 
company and its overseas associates. Engineering apprentice- 
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ship or degree essential. Experience in material control an 
advantage. The position will entail overseas travel. Pension 
scheme, Apply: Personnel Manager, F. Perkins Ltd., 
Eastfield Factory, Peterborough. 


Production Engineer or Works Manager required to take 
over production department of old established steam valve 
manufacturers. Must have practical experience in planning 
medium and short runs, modern costing and control methods. 
Experience in the valve industry, ferrous and non-ferrous, 
preferable. This post offers good prospects for man with 
the right paper gs and drive who is prepared to stay 
with the firm and make management his career. He would 
be required to live in the West Midlands. Apply, stating 
starting salary required, age and full details to: Box No. 
1177, I.Prod.E., 10 Chesterfield Street, London, W.1. 


Mechanical Engineer with electrical knowledge required for 
commencement of experimental department by old 
established private limited company manufacturing interesting 
mechanical installations for the building trade. Permanent 
appointments with pension and good prospects. Wimbledon 
area. High technical qualifications not necessary, but 
inventiveness and practical experience essential, state age, 
experience, salary in confidence to: Box No. 1178, I.Prod.E., 
10 Chesterfield Street, London, W.1. 





First-class Ratefixers and Estimators. Rolls-Royce Limited, 
Oil Engine Division, Derby. Owing to further expansion, 
additional first-class ratefixers and estimators are required. 
Applicants should have sound experience on quantity pro- 
duction by modern methods. Also required, senior planning 


| engineers with good experience on small batch and quantity 


production on modern plant. Knowledge of jig and_tool 
design essential. Modern factory, pension scheme. Good 
salaries and excellent prospects to experienced men for all 
positions. Written applications to: Labour Manager (UV), 
Rolls-Royce Limited, P.O. Box 31, Derby. 


Production Superintendent (British Oxygen Engineering 
Limited). Applications are invited for appointment as a Pro- 
duction Superintendent responsible to the Production Manager 
(Plant Division) for the operation of one of the groups of 


| workshops within the division. This workshop group is con- 


cerned with the manufacture of separation columns, heat 
exchangers and associated apparatus related to the gas 
separation plant which is the plant division’s main product. 
Applicants should have a first class experience in and know- 
ledge of fabrication methods and techniques for both ferrous 
and non-ferrous manufacture, together with the ability to 
control and direct a large team of skilled and semi-skilled 
labour through the established channels of supervision. 
Applications giving full details of age, qualifications and 
experience to: The Personnel Manager, British Oxygen 
on Nae Limited, Angel Road, Upper Edmonton, Lon- 
Production Manager (Plant Division) British Oxygen Engin- 
eering Limited. Applications are invited for the appoint- 
ment of Production Manager (Plant Division) from 
production executives with considerable experience in all 
aspects of works administration. The Production Manager 
will be responsible for the planning, engineering and control 
of the manufacture of gas separation plant and chemical 
plant including compressors, heat exchangers, separation 
columns and pressure vessels, entailing a sound knowledge of 
ferrous and non-ferrous fabrication methods and techniques. 
Applicants should preferably be a member of one of the 
recognised professional engineering institutions, have spent 
at least five years in an executive capacity in a field of 
manufacture akin to that outlined above, and have an ex- 
panding department as an efficient team. Should the success- 
ful applicant be resident outside the North London area, 
assistance may be given in providing housing accommoda- 
tion: removal and legal expenses will be paid. Applications 
giving the fullest possible information should be addressed : 

The Personnel Manager, British Oxygen Engineering Ltd., 

Angel Road, Upper Edmonton, London, N.18. 











Production Manager. Medium/heavy engineering company 
near London requires a Production Manager to take full 
responsibility for its machinery manufacturing division. 
Applicants must have had at least five years’ experience in 
control of machine and assembly shops in a senior capacity. 
Ability to control labour and conduct negotiations with 
trade union representatives is essential. Candidates must 
be experienced in modern production methods, production 
planning and control, jig and tool design and work study. 
Possession of a Higher National Certificate in Production 
Engineering or its equivalent would be an asset but is not 
essential. Salary payable is approximately £1,500 per annum 
according to experience. Housing assistance may be given 
if required. Apply for application form to: Box No. -1179, 
I.Prod.E., 10 Chesterfield Street, London, 





Production and Methods Engineers. British Optical and 
Precision Engineers Limited is a group of companies within 
the J. Arthur Rank Organisation. The B.O.P.E. Group 
manufactures high quality precision mechanical, optical 
and electronic, including sound recording, equipment for 
the cinematograph and television industries, as well as 
specialised measuring instruments, radiation instruments and 
machine tools for industry in general. The four main 
factories of B.O.P.E. are British Acoustic Films of London 
and Mitcheldean (Glos.), Taylor, Taylor and Hobson of 
Leicester; and A. Kershaw & Sons of Leeds. The group 
is expanding rapidly and requires a number of experienced 
Production and Methods Engineers at all four factories, 
Several senior posts require to be filled and junior posts are 
also available for young men of good education. There 
will be good opportunities for advancement for all grades 
and all positions are pensionable. Please apply to: The 
Group Production Engineer, British Optical & Precision 
Engineers Limited, Mortimer House, 37/41 Mortimer 
Street, London, W.1 


Methods Engineer required by Crompton Parkinson, Limited, 
Chelmsford. Applicants should have good general engin- 
eering background with experience of winding and assembly 
of rotating electrical machines, together with some know- 
ledge of the electrical design of such machines and experi- 
ence in production engineering. The post is permanent and 
a contributory pension scheme is in — Applicants 
should write stating age, experience, etc., to: The Personnel 
Officer. 


Chief Designer. Prominent manufacturer of instruments of 
metrology is planning to open a design office in Central 
London and. wishes to recruit a Chief Designer to take 
charge of and develop the undertaking. Good salary, 
excellent prospects, for the right person. Apply- stating 
previous experience and salary required to: Box No. 1180, 
I.Prod.E., 10 Chesterfield Street, London, W.1. 

Production Engineers. -. light electrical engineering com- 
pany has the following vacancies in its modern factory in 
Essex. Senior Development Engineer (Ref.K.3). For 
production methods work. Experience of such preferably 
on unusual mass production projects (not machining), and 
commensurate technical qualifications essential. Candidates 
should possess proved ability to analyse the requirements of 
projects by modern techniques, to assign detail work, to 
specify and carry through economic solutions. Scope is 
offered for a wide variety of methods improvements, ranging 
from the conventional to electronic automation. Designer 
Draughtsman (Ref.K.4.) H.N.C. or equivalent. Candidates 
should possess interest in and experience of tackling variety 
of production tool design work, varying from simple jigs 
and fixtures to unusual mechanical handling propositions. 
Salaries appropriate to the considerable responsibilities of 
the above posts will be paid. Appointments will be arranged 
in Central London (during the evenings if requested.) 
Please forward relevant particulars, quoting appropriate 
reference number, to: Box 4D. X8397 A.K. Advertising, 
212a Shaftesbury Avenue, London, W.C.2. 
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Methods Engineer required for Johannesburg Works of 
South African subsidiary of U.K. Company. Candidates 
aged 35-45 with good experience should apply stating 
qualifications to: Holman Bros. Ltd., Camborne. 


Time Study & Rate Fixing Engineer aged 25- 35 years. 
Salary according to age, qualifications and experience. Pen- 
sion scheme. Apply in confidence, giving particulars in 
chronological order to: Works Manager, Southern United 


Telephone Cables Limited, Dagenham Dock, Essex. 
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Planning 


1 Designers, Press Tool Men and Process 
ngineers. D. Napier & Son, Limited, Acton, 


‘ London, W.3, manufacturers of aero gas turbines have vacan- 


‘cies for Senjor Tool Designers, Press Tool Men and Process 
Planning Evigineers in a newly appointed office. Applicants 
*need not have had previous  expérierice in aero engines but 
an enginecring appregticeship* is an essénfial qualifiéation. 
Attfactive. salaries 1 be “paid © to suiécéssful personnel. 
Canteen facilities, sodial activities, and a pension scheme are 
available. The work is interesting and for prototype and 
development projects’ of a secret nature. Interviews will be 
arranged to suit a fed convenience. Applications to: 
Dept. C.P.S., ‘336/H Strand} London, W.C.2, quoting Ref. 
130F. 

Work Study Naaitiesiin, Applications are invited from men 
who have had three years’ experience in applying incentive 
schemes for direct and indirect workers, preferably in the 
engineering industry. There are good opportunities for 
advancement, a good team spirit exists and the acceptance 
of responsibility is encouraged. The post in the London 
area, is superannuated and permanent. Applicants should 
give fullest details of training, experience, age and salary re- 
quired which will be treated in strictest confidence. Box 
No. 1181, I.Prod.E., 10 Chesterfield Street, London, W.1. 


Production Engineers. Simmonds Aerocessories Limited, 
Glamorgan, South Wales are prepared to consider applica- 
tions from experienced production engineers with specialised 
experience in light engineering covering the production of 
small components in both small and large batch quantities. 
If interested, please send details of education, training and 
experience to: The Personnel Manager. 


Production Control Assistants, are required by a company 
manufacturing a wide range of precision equipment on a 
batch basis. Each man appointed is to be responsible for 
the programming, scheduling and progress of a group of 
products. Applicants, aged 25-35, should have O.N.C. or 
equivalent and experience in light engineering, and should 
be interested in the organisational and procedure aspects of 
production. Please write with full details to: The Pro- 
duction Manager, The Hymatic Engineering Co. Ltd., Red- 
ditch, Worcestershire. 


Planning Engineer required for layout and development 
work. Previous experience of this type of work necessary. 
Progressive position with excellent prospects of future 
advancement. Apply in writing to: The Personnel 
Superintendent, Morris Motors, Ltd., Tractor and Trans- 
missions Branch, Ward End, Birmingham, 8. 


Works Manager required for factory producing precision 
sheet metal cases and light steel fabrications. Former ex- 
perience in similar capacity desirable and ability to control 
and lead men essential. Attractive salary will be offered 
to right man and age in years is no bar to appointment. 
Factory is in London area and good pension scheme is 
available for a man under 50 years of age. Write to: Box 
No. 1182, I.Prod.E., 10 Chesterfield Street, London, W.1. 
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Production Supervisor required for factory producy 

quality sheet metal work and light fabrications. Forme 
experience in this field desirable and ability to control ang 
lead men essential. There is no age limit to this pogt 
but applicant must be under 50 years of age to qualify fop 
pension scheme. Factory is in London area. Write toy 
Box No. 1183, I.Prod.E., 10 Chesterfield Street, London, W. 1. 


Works Manager required to take sole control of productiog 
of small domestic articles in wood and metal. These brande 
goods are known throughout the world and enjoy a steadi 
increasing sale. The factory is scheduled for complete 
building during the next 2/4 years, now employs 100 people 
(75% female), will have capacity for 4/600 and in this area 
labour is readily available. Applicant should be aroun 
40 years old, have thorough experience in organising prom 
duction and proved ability to get the best out of operatives: 
He should be ‘energetic, enthusiastic and ambitious with 
sound personality and able to create a lively spirit in the 
works. These qualifications are essential, more so tham 
any high academic knowledge. This is a one-man busines 
which has surmounted many difficulties and yet has steadi 
progressed during the past 10 years, but I now require @ 
Manager who really can take all responsibility for production} 
and materially assist in the advancement of the firm. Ig 
return, I offer for the first year a salary of £1,500, plus @ 
production bonus which should yield a minimum ‘of a furthe; 
£500. After this period, a Directorship share of profits) 
expenses, pension, etc. I do not put this forward as an ea 
job to start, but according to merit and ability (and solely 
this) there is no reason why within a very few years, the 
position should not yield £4/5,000 a year plus. The appointe 
ment would commence Nov/Dec. next, first interview in) 
London, confidence strictly maintained, please write to} 


Box No. 1184, I.Prod.E., 10 Chesterfield Street, London, W.1. 


Production Manager required for manufacturing and weave! 
ing organisation in South Wales. Applicant should be fully 
with all phases of production engineering 
especially machine loading, time and motion study, ete. 
and be familiar with the handling of labour. Experience in 
textile fields (not making up) is an asset. The position 
should offer great scope to an energetic, progressive and 
capable man as the organisation is expanding. Our staff 
has been notified of this vacancy. Salary according to 
experience. Superannuation scheme in force. Apply m 
strictest confidence giving full particulars to: Managing? 
Director, Box No. 1185, I.Prod.E., 10 Chesterfield Street,3 
London, W.1. 


Methods Engineer required for improving trimming and 
machining operations on die-casting components. Must have 
practical and design experience, although not necessarily on 
die-castings, and have passed Ordinary National Certificate, 
Age 20 to 25. Write stating full particulars to: The Per-; 
sonnel Manager, Joseph Lucas Limited, Formans Road, 
Sparkhill, Birmingham, 11. 


Chief Inspector. A progressive and expanding company of 
mechanical and electrical engineers invite applications from’ 
experienced men to fill the post of Chief Inspector. Only 
those capable of holding a senior administrative appointment) 
should apply. Practical experience, together with a wide 
knowledge of inspection procedure essential. The company 
employs over 1,000 people and is situated in pleasant) 
surroundings near the East Coast and yet convenient to) 
London. Assistance given with regard to accommodation, 
Applicants should submit full details to: Personnel Officer, 
= No. 1186, I.Prod.E., 10 Chesterfield Street, London, 


Executive Production Engineer required by well-known) 
Midlands engineering firm; must have specialised knowledge 
of planning, machine loading, time study, incentive schemes, 
etc. as applied to the manufacture of capital plant involving 
foundry machine, fabricating fitting shops and allied trades. 
The selected candidate will have proved experience in the 
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